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Proposed to Gain 
Supersonic Data 


Convair Atlas 
At 250-mi. Altitude 



Preliminary investigation by ASTRO. Marquardt’s division 
for research into the space-age, indicates that the magneto- 
hydrodynamic ramjet offers unique and attractive perfor- 
mance characteristics. For example, once placed in a low 
altitude satellite orbit, this device can compensate for air 
drag or change the orbit position — all without the expendi- 

ment. In this application the propellant is supplied from < 

a tank and ionized by an electric arc before passing to the 
magnetohydrodynamic accelerator. 

ASTRO’s continuing studies of magnetohydrodynamic 
acceleration typify but one aspect of The Marquardt Mission. 

ture of propellant. The energy is supplied by a nuclear- 
electric power system which accelerates the captured air by 

Creative engineers and scientists needed. 

steady magnetohydrodynamic (jxB) forces thus producing 
the propulsive force. 

The accelerator of the MHD ramjet works in much the same 
way as an electric motor. A steady electric current (j) is 
passed through a conductor (ionized air) in the presence of 
a magnetic field (B). This combination of fields exerts a 
magnetohydrodynamic body force (F) on the ionized air 
which drives it to high velocity. 

Another important application of the MHD accelerator is to 
the electrical rocket for use in an extra-terrestrial environ- 
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CAPABILITY 

is spelled 

h-y-d-r-a-u-l-i-c 

s-t-a-r-t-i-n-g 

!n technology and facility, Vickers 
continually matches your need 

Auxiliary power units pioneered for aircraft 
turbine starting by Vickers combine high effi- 
ciency with minimum size and weight for the 

they provide smooth, steady acceleration of the 
engine through the firepoint range giving the 
best possible chance of proper "lighting off" 
and avoiding aborted starts. 

Dual-purpose units developed by Vickers as an 
outgrowth of pioneering work in hydraulic start- 
ing offer further benefits in weight saving. These 
units are used as a motor in engine starting, as 
a pump to supply accessory power during 
normal operation. Reduced cost and ground 
support requirements plus increased versatility 
and simpler remote area operation are other 
major benefits. Write for Bulletin A-6001. 




PROVED PERFORMANCE of hydraulic starting 
for jet engines is demonstrated by this cart that 
has performed more than 2,500 trouble-free starts 
in a 2-year period. Cart size is due to divergent 
requirements of three different engines. Prime 
mover power requirement is only 25% of that 
needed for other starting methods due to inherent 
high efficiency of the hydraulic transmission. 


JET PROP STARTING demonstration uses engine-mounted 

speed of approximately 8,000 rpm was reached in 34.5 to 
40 seconds during series of observed test starts. 


MULTI-PURPOSE PUMP MOTOR (left) is pump 
when driving hydraulic starter becomes motor 
during normal flight to drive 15 KVA generator. 
HELICOPTER STARTER (right) is 35 hp unit, 
starts 1.900 shaft hp engine readily. 




SILICONE NEWS from Dow Corning 



Beyond All Others... 


Here’s Why Silastic Is Used 
In Man’s Probes Into Space! 

By going faster and farther into space, the X-15 adds to our rapidly ex- 
panding knowledge about the chances of men and materials surviving 
the trip out — and back. That’s why only proven materials are selected. 
One of those is Silastic® LS, the Dow Corning fluorosilicone rubber that 
resists oils, fuels and solvents. 

Engineers of Reaction Motors Division of Thiokol Chemical Corporation 
specified an accumulator diaphragm of Silastic LS for the X-lS’s XLR-99 
engine. The accumulator provides oil at a constant pressure to the lube 
oil pump. Gaseous nitrogen under pressure is the source of stored energy, 
and is separated from 4-11V Halocarbon oil by the Silastic LS. 

Here are diaphragm requirements the designers established as essential: 
An elastomer flexible from — 80 to 200 F (Silastic LS maintains its flexi- 
bility from — 80 to 500 F ) ; compatible with the lube oil at low and 
elevated temperatures (Silastic LS has little swell or change in durometer 
readings after immersion in many hot oils, fuels and some hydraulic 
fluids) ; . will not contaminate lube oil (Silastic LS has no plasticizers 
or additives which can contaminate by leaching). 


Silastic LS . . . the only elastomer to meet 
all these requirements . . . helps the X-15 
as it knocks on the door to outer space. 
Shown below is the XLR-99 rocket engine. 
The lube oil accumulator is the light weight 
type . . . made possible by the diaphragm 
of Silastic LS . . . instead of the heavy, 
bulky piston type. Parts of Silastic can 
be engineered to meet your specific needs 
by your rubber fabricator. 
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-t . • : AEROSPACE 

electronic / components 

BY LAVELLE 


For many years, major manufacturers have relied on Lavelle 
for the production of precision sheet metal components. 
This experience and reputation for quality can provide the 
modules, chassis, racks and consoles needed to adequately 
support and house complex electronic systems. 

To keep abreast of new developments in parts and assemblies 
for the aerospace age, Lavelle has acquired new production 
facilities, with particular attention to the requirements 
of the electronics industry. Pictured above is a Wiedemann 
RA-41P turret punch press, operated by a Lavelle craftsman 
to produce intricately pierced sheet metal panels used in 
modules and housings such as shown. 

If you require electronic sheet metal components of quality, 
or parts and assemblies for space vehicles, missiles, jet 
engines or airframes— Lavelle has the capability. Write 
for new illustrated facilities brochure. 



LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N.J. 
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TOTAL POWER SOLUTIONS ... FROM ITT 


Whclher you're working with solar energy in space, ground test check-out equip- 
are extreme, ITT provides compact, efficient system solutions in the areas of 

• CONVERSION • REGULATION • INVERSION • CONTROL 

This total power capability has been proved in such customized designs as unique 
airborne multiple-output primary DC power supplies . . .complete power conver- 
sion packages for test vehicle check-out systems. . . aircraft missile launcher power 
supplies . . . and in many other weapons systems and space exploration projects. 
To accomplish these lightweight, ruggedized packages, ITT takes your power 
problem at the design inception, carefully analyzes the load and draws upon a 
vast inventory of design and application data to develop fast, economical solutions. 


ITT's total power capability is readily available to solve your toughest power prob- 
lems. Contact your ITT Power representative or write for Data File AW-l 284-3- 



(Continued from page 5) 
neers. Culm Hall, Detroit. Midi. 

Jan. 16-18— Seventh Annual National Meet- 
ing Tex. 

Jan. 17-19— Winter Instmmcnt-Antomation 
Conference & Exhibit. Instrument Soci- 
ety of America. Jefferson Hotel and Kiel 
Auditorium, St. Louis, Mo. 

Jan. 23-25— 29th Annual Meeting, Institute 
of the Aeronautical Sciences. Hotel Astor, 
New York, N. Y. Honors Night Dinner, 
Jan. 24. 

Feb. 1-3-Second Winter Military Elec- 
tronics Convention. Institute of Radio 
Engineers, Biltmorc Hotel. Los Angeles. 

Feb. 1-3— Solid Propellants Conference, 
American Rocket Society. Salt Lake City. 

Feb. 15-17— International Solid-State Cir- 
cuits Conference. Institute of Radio En- 
gineers. University of Pennsylvania cam- 
pus and Sheraton Hotel, Philadelphia. 

Mar. 5-9— Sixth Annual Gas Turbine Con- 
ference and Exhibit, American Society of 
Mechanical Engineers, Shorcham Hotel, 
Washington. D. C. 

Mar. 9-10— Second Symposium on Engineer- 
ing Aspects of Magnetohvdrodynamics, 
University of Pennsylvania.' Philadelphia. 

Mar. 9-10— Flight Propulsion Meeting, In- 
stitute of the Aeronautical Sciences, 
Cleveland, Ohio (classified). 

Mar. 12-16— Aviation Conference, American 
Society of Mechanical Engineers, Statlcr- 
Ililton. Los Angeles. Calif. 

Mar. 13-15— Flight Testing Conference, 
American Rocket Society, Los Angeles. 

Mar. 13-16— Test. Operations and Support 
Conference, American Rocket Society, 
Biltmorc Hotel. Los Angeles. Calif. 

Mar. 16-18-Fifth National Conference on 
Aviation Education. Mayflower Hotel, 
Washington, D, C. 

Mar. 20-23— International Convention. In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York. N. Y. 

Mar. 20-24-1961 Western Metal Exposi- 
tion, American Society for Metals. Pan- 
Pacific Auditorium. Los Angeles, Calif. 

Apr. 4-6— International Symposium on Elec- 
tromagnetics and Fluid Dynamics of Cas- 
eous Plasma, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. 

Apr. 5-7— Lifting Re-entry Vehicles: Struc- 
tures, Materials & Design, American 
Rocket Society, Palin Springs. Calif. 

Apr. 17-28 — 1 4th Technical Conference, 
International Air Transport Assn.. Queen 
Elizabeth Hotel, Montreal, Canada. 

Apr. 18-20— Symposium on Chemical Re- 
actions in the Lower and Upper Atmos- 
phere, Stanford Research Institute. Mark 
Hopkins Hotel, San Francisco. Calif. 

Apr. 20-22— Cencral Meeting, American Me- 
teorological Society with the American 
Geophysical Union. Washington. D. C. 

Apr. 26-28 — Detonation & Deflagration 
Phenomena Conference, American Rocket 
Society, Palm Beach, Fla. 

Apr. 30-May 4— Seventh National Aero- 
Space Instrumentation Symposium, In- 
strument Society of America, Adolphus 
Hotel, Houston, Tex. 

May 22-24-Nationa] Telemetering Confer- 
ence, Hotel Morrison, Chicago, 111. 

May 26-June 4-24th French International 
Air Show, Le Bourget, Paris, France. 
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From General Motors .. .Temperatures Made to Order 


PIPER CALLS ON GM HARRISON 
ID COOL NEW AZTEC 



RELIABLE HARRISON OIL COOLERS 
PROTECT TWIN LYCOMING ENGINES 

For accurate and efficient temperature control 
in the most advanced civilian and military aircraft 
—piston, jet, turbo-prop or gas turbine powered — 
Harrison heal exchangers have been thorouglily 
proved out. That’s why Piper specifies Harrison 
Oil Coolers — with built-in reliability — for the 
new Aztec, its high-performance, twin engine 
executive transport. We call this reliability . . . 
"measurable excellence.” It results from Harrison's 
"initial design to end use” concept, which makes 
Harrison heat transfer products perform as 
intended ... for the time required . . . under 
the conditions specified. You’ll find this 
reliability in 15 basic types of beat transfer 

selectivity assures the right design for every 
application. To save time and money on 
your temperature control problems, call in 
a Harrison Sales Engineer at the design stage. 




I, LOCKPORT, NE\ 





LORAL: Solving both sides of the 


missile equation 


DETECTION : The time lapse from initial detec- 
tion of an approaching missile to the latest possible 
moment for intercept is a very few minutes. Into that 
gap must go signal analysis and interpretation, pro- 
gramming of an anti-missile, and the intercept flight. 
Early warning is the first factor to be considered, and 
we have been active in bomber early warning for 
years, with airborne detection equipments now 


operational on many military aircraft. Now we are 
applying our experience to the study of missile early 
warning systems; using our background in data analy- 
sis and integration for; target location and tracking, 
programming the weapon to find efficient intercept 
paths, and creating unbreakable lock-on techniques. 
Can a lock-on be unbreakable? That leads us to the 
other side of the equation . . . 


DECEPTION . . . Studies in enemy missile detec- 
tion lead to studies in systems for our own missiles 
to evade detection . . . Penetration Aids. A ballistic 
weapon of current configuration cannot take evasive 
action in the terminal phase. To confuse enemy track- 
ing networks, deception is necessary. What type de- 
ception? What systems are they using to detect us? 
Passive? Active?. ..Radar, IR, UV. One of our 
fields of research is finding means to combat these 


detection methods. We are working toward com- 
plete micro-miniaturized systems to sense, analyze, 
interpret, and counter; systems to eliminate as many 
hazards as possible to insure delivery of the weapon 
to the target. 

If you are a senior scientist or engineer inter- 
ested in helping to solve both sides of the missile 
equation, write LORAL Electronics Corporation, 
New York 72, New York. 







VERSATILE METAL 
FABRICATION matching the needs of space-age industries 

If it’s metal-working engineering or design . . if it’s metal fabrication . . let Youngstown's Continental-Emsco 
Division bid on it! C-E’s creative R&D and engineering teams are ready to tackle your toughest problems. 
Batteries of modern milling, boring, turning and gear-cutting machinery, manned by highly skilled and 
experienced personnel, stand ready to transform your plans into structures of steel, special alloys or 
aluminum. A C-E job at our Houston facilities will be engineered, designed, developed and manufactured 
at one fully integrated plant . . over 77 acres . . 336,505 square feet under roof. Plant qualified for' 
MIL-Q-9858 quality control. Write, wire or call today for faster deliveries . . higher quality . . lower costs. 


CONTINENTAL-EMSCO COMPANY 
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The elements of guidance and control: 


Data Acquisition and Application 
Subsystems — IBM has proven ca- 
pabilities to provide real-time 
man-to-machine and machine-to- 
machine elements of weapon guid- 
ance systems. In addition to the 
Bombing-Navigation system with 
its visual displays in the B-52, IBM 
also provides interface devices to 
apply this system to air-launched 
missile guidance. Federal Systems 
Division experience in air-based 
and ground-based guidance sys- 
tems is proven in operation. 


Data Communications Subsystems 
—The SAGE data processing sys- 
tem, heart of America's air defense 
network, embodies advanced com- 
munications devices and tech- 
niques required to filter and direct 
an enormous flow of data. Designed 
and built by the Federal Systems 
Division, the AN/FSQ-7, an ad- 
vanced system in operation, em- 
bodies processing and communica- 
tions power to direct defense 
operations as well as to guide mis- 
siles from remote sites. 


Data Processing and Control Sub- 
systems— Now in development, the 
Advanced Bombing-Navigation and 
Missile Guidance system is another 
example of IBM’s "closed-loop” 
system capability. This system sat- 
isfies the operating requirements 
of high-speed, long-range weapon 
systems. Compact, reliable equip- 
ment such as this and Federal 
Systems Division'scomputerforthe 
Titan missile guidance system are 
the result of IBM's vast background 
in data processing and control. 


all systems capabilities of IBM 

IBM’s experience in data processing and data communications, supplemented by an extensive 
background in data acquisition, adds up to a three-way capability for developing, producing and 
integrating total automated systems. This capability is being advanced through continuing 
research in miniature high-speed devices for high-reliability guidance systems of the future. 


Federal Systems Division, 326 East Montgomery Avenue, Rockville, Maryland 


IBM 



HOW YOU CAN PUT TELEVISION TO WORK 

A brief report on how to use KIN TEL dosed circuit TV systems to cut costs, reduce errors, up efficiency 



sill: 



Morse... frontiersmen in kinematics 
which works on earth or the moon! 


Ready to help in the world of new ideas 


Are your ideas bogged down by "do-it-yourself” 
development obstacles? 

From the "think” stage through the full manufacturing 



Put the Morse powerhouse of supporting facilities 
backed by Borg-Warner’s ultra-modern Roy C. 
Ingersoll Research Center on your team. The best way 
to start is by calling: Morse Chain Company, (Dept. 
37-110) , a Borg-Warner Industry, Ithaca, N.Y. In 
Canada: Morse Chain of Canada, Ltd., Simcoe, Ontario. 

World's largest manufacturer of precision parts 


MORSE 


A BORG-WARNER INDUSTRY 



FOR RELIABILITY UNDER SHOCK LOADS 
AND HIGH HEAT...SPECIFY MIDVAC STEELS 




at General Electric's 


COMPUTER 

COMPETENCE 

FROM 

UNDER-SEA 

THROUGH 

AEROSPACE 


Polaris... 

Skybolt... 

W2F-1 Airborne Early Warning... 

The effectiveness of these and 
other advanced deterrent systems 
depends upon data .. .quickly ac- 
quired, accurately processed, and 
reliably disseminated. 

LMED, an experienced producer of 
military airborne computersand data 
processing systems, is today not only 
active in a broad range of current 
projects but is also developing 
revolutionary techniques to further 
extend man’s "comput-abilities" to 
outer space: 

Polaris Submarine Fire Control Computers 
Polaris Missile Guidance Computer 
Skybolt Missile Guidance Computer 
W2F-1 Computer-Detector 
Toss Bomb Computer for F-105 
Sidewinder Missile Launch Computers 
for F-104 and F-105 

GEVIC (G-E Variable Increment Computer) 

CVIC (Conditional Variable Increment 
Computer) Model CVI-27 
Thermo-plastic Wide Band Memories. 
Radiation-Tolerant TIMMS 
Whatever your computer needs... 
call on . . .count on . . . 


Dvgms Is Our Most Imporfunt fttx/uct 

GENERAL^ ELECTRIC 

LIGHT MILITARY ELECTRONICS DEPARTMENT 


Contact: Product Information 




Today is obsolete... 


The “breakthrough" of every sunrise symbolizes the day-to- 
day race with obsolescence which challenges our nation and 
its scientific teams. While many achievements today are awe 
inspiring, no technological group or organization can rest on 
its laurels in this highly-competitive cold war era. 

To reach beyond today's horizon, with discoveries that are 
meaningful for tomorrow, is the goal of Sperry research. 
Toward continued progress in air and sea transportation and 
in critical aspects of national defense, our program encom- 
passes research-in-depth under such headings as electromag- 
netic radiation, gyroscopic phenomena, electron beam inter- 
actions, materials sciences, mathematic analysis. 


To some, the promise inherent in much we explore today 
may sometimes be hidden in such exotic terminology as 
magnetohydrodynamics, cryogenics, spin resonance, ion pro- 
pulsion, plasma physics. In these and other fields, our resolve 
to bridge the gap between initial inquiry and reduction to 
practice will expedite the widespread application of these 
new technologies. 

Research at Sperry will make continuing, significant con- 
tributions to our rapidly expanding environment as the nation 
and the free world seek a more peaceful and meaningful way 
of life. General Offices: Great Neck, N. Y. 
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the world’s first communications satellite ... designed and built by Philco 


■ Project Courier is the first step in a revolutionary new 
concept of communications which will lead to a world- 
wide system of message-relaying, globe-circling satellites 
in outer space. Philco was chosen by the U. S. Army 
Signal Corps to design and produce t' 
communications equipment in the Courier s: 

Extensive experience in earth si 
utilizing high frequency transistor circuitry, in RF te 


. . . pace en- 

vironment, lie behind Philco's selection for this vitally 
important project being conducted at Philco's Western 
Development Laboratories. 

Courier represents one of man’s greatest efforts in 
__... r his attempt to conquer outer space ... and another 

he Courier satellite. important Philco achievement in the aerospace age. 

satellite electronics ... For capacity, facilities and experience in advanced 

>r circuitry, in RF tech- electronics systems, look to the leader ... look to Philco. 
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USAF Launches Anti-Satellite Program 26 

►Saint to begin with three-year demonstration phase; $60 million 
project calls for four test interceptions. 

Latin America Traffic Struggle Grows 39 

► Meeting of governments fails to reach compromise; new South 
American group intensifies the problem. 

B-58 Proposed for Transport Research 54 

► Convair urges program aimed at establishing design requirements 
for civil supersonic transports. 
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SHORTER, SAFER STOPS FOR JETS 
WITH NEW BFG LIQUID-COOLED BRAKES 


The revolutionary Liquid-cooled brakes developed by 
B.F.Goodrich have now been engineered for the Boeing 

707-720. With completion of flight tests of the brakes on 
the 707prototype,kits for equipping airline 707’s for service 

Tests show maximum temperatures at the brake lining 
surfaces are held below 500° F, compared to 2000° F in 
conventional brakes. With temperature and consequent 
lining wear greatly reduced, these advantages are realized: 
• The aircraft can be stopped in minimum distances 
without ruinous brake damage. Several maximum-energy 
stops can be made without lining replacement. No 
restrictions on frequency of brake application are required. 


• Aircraft availability is increased,as maintenance is reduced. 
In addition to the brake linings, life of seals and other 
brake components will be increased. Damage to brakes, 
tires, and landing gear from overheating is eliminated. 

In the Liquid-cooled brake system, the heat of braking is 
absorbed by a circulating liquid which is passed through 
a heat exchanger to remove the heat. Surprisingly, over-all 
weight is no more than that of conventional brakes. 
Liquid-cooled brakes, we believe, are the answer to the 
high energy braking requirements of large aircraft. Your 
B.F.Goodrich sales representative can give you further 
information. B.F.Goodrich Aviation Products, a division of 
The B.F.Goodrich Company, Dept. AW-1IB, Troy , Ohio. 


B.F.Goodrich aviation products 


EDITORIAL 


Supersonic Transport Race 


A major program requiring rescue from an interdepart- 
mental government squabble is the effort to develop 
a supersonic transport. Since President-elect John Ken- 
nedy stressed ebbing U.S. prestige abroad so much in 
his successful campaign against his “all's well in the 
world” opponents, he should be especially interested in 
the supersonic transport race, for the progress in success- 
ful development of a supersonic transport will be a major 
index of international technical prestige in the final year 
of his initial administration. Proof of which country 
really wins this race will be readily evident to all the 
world. The winner will simply get the major share of 
orders for this type transport placed by the international 
airlines outside the Sino-Soviet bloc. 

This is an area in which U. S. prestige is still high. 
Almost all the turbojet transports in the transatlantic 
trade today are built in Renton or Long Beach. A 
similarly high percentage of turbojet transports operat- 
ed over other international routes by airlines of all flags 
will be of U. S. manufacture, with the Convair 880 and 
600 series joining the Boeing 700 scries and the Douglas 
DC-8s. This unmistakable superiority in the jet age 
is simply a continuance of the U.S. tradition of trans- 
port manufacturing excellence begun in the prewar era 
of the DC-3 and maintained in the postwar piston dec- 
ade with Lockheed Constellations, Convairliners and 
Douglas DC-6s and 7s. 

With this long tradition of superiority in the inter- 
national transport equipment market, it would indeed 
be a major blow to U. S. prestige abroad if some other 
flag flew first on a successful, here-to-stay supersonic 
transport. 

Fortunately, there have been Americans with sufficient 
technical vision to perceive the requirements for super- 
sonic transport development. Lockheed, Boeing, Doug- 
las and Convair have all spent some of their own money 
and technical resources in exploring this area. Gen- 
eral Electric and Pratt & Whitney are developing the 
economic powerplants for this speed range. In the 
government, men such as John Stack of the National 
Aeronautics and Space Administration and E. R. "Pete” 
Queseda, Federal Aviation Agency administrator, have 
devoted their efforts to researching the blank spots in 
this technical spectrum. They have also organized plans 
for an effective national program to work swiftly and 
soundly toward bringing the supersonic transport into 
being as another chapter of U.S. leadership in depend- 
able, economic airliners. 

This program developed by FAA proposes to utilize 
fully the resources of NASA, the Air Force and the 
leading transport manufacturers in a truly national pro- 
gram. It is obvious from even a preliminary examina- 
tion of the finances required that they arc far beyond the 
resources of any private corporation. This program is 
now in the White House on President Eisenhower’s 
desk, where it will no doubt come to the attention of 
President-elect Kennedy if he looks carefully for it. 

However, there are signs that an interdepartmental 
squabble may scuttle this program during the inter- 
regnum before Sen. Kennedy formally assumes executive 
authority. Chief villains in the piece appear to be the 
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Air Force and its alumni now operating at the Secretary 
of Defense office level. It would appear from recent 
comings and goings at the White House that USAF, or 
at least some of its powerful leaders, would like to keep 
the supersonic transport project as a strictly military 
program under its exclusive control. 

The excuse for this position is apparently a feeling 
that the supersonic transport can be readily hatched from 
the B-70 Mach 3 bomber program now under way at 
North American Aviation. We can understand USAF 
sensitivity about anything even remotely impinging on 
the B-70 program. It has fought a desperate battle to 
prevent this important weapon system from being killed 
by financial starvation during the recent budgetary battle. 

However, we think the Air Force position in attempt- 
ing to pull a national supersonic transport development 
program under the B-70 bomber blanket is basically 
unsound. The B-70 program aims at a major state-of- 
the-art advance in pushing aeronautical operational 
ranges beyond Mach 3, the point to which current tech- 
nology has already carried military aircraft. Technical 
history of the transport industry indicates that develop- 
ment of a successful commercial transport design always 
lags a prudent distance behind the most advanced mili- 
tary development to take full advantage of its mistakes 
and to fully incorporate all of the new knowledge it 
generates into a dependable and economic machine. 
For example, 10 years of swept-wing B-47 and B-52 jet 
experience preceded the Boeing 707’s entrance into 
airline service. It does not seem technically sound to 
try to bring along a Mach 3 bomber and transport con- 
currently. 

Also, we think it would be a great mistake to make 
the supersonic transport development program a purely 
military venture. With all due respects to USAF’s tech- 
nical capability, we do not believe they have the eco- 
nomic perspective to successfully develop a transport 
that would be operationally attractive to either domestic 
or foreign airlines. The supersonic transport must be 
designed and developed with the operating economy of 
commercial airline requirements clearly paramount from 
the start or it will be a dismal failure in the international 

It is already evident that we are in an interna- 
tional technical race to develop the supersonic transport. 
Britain has designated the British Aircraft Corp. to 
carry its flag in this race, while the French combine of 
Sud Aviation and Dassault was organized some time 
ago to plant the tricolor firmly in this field. Soviet 
designers and politicians have made it clear that they 
are also working in this area. 

We strongly recommend that the new Administration 
pick up the supersonic transport ball as quickly as pos- 
sible. It should have a sound working program ready to 
present to Congress in January, incorporating both mili- 
tary and civil requirements and drawing on all of the 
best technical resources available. This program should 
also be vigorously presented next April to the supersonic 
transport symposium of the International Air Transport 
Assn, when the airlines of the world take their first hard 
look at this subject in Montreal. —Robert Hotz 
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How do you design cryogenic fuel power systems for space vehicles? Right 
now, Kidde is solving this problem for WADD of the Air Force. 

Step by step, stage by stage, Kidde is defining and analyzing all factors . . . 
from tankage to secondary power to environmental and reaction control 
requirements. The result will be the solution to integration of all of these 
sub-systems into the optimized cryogenic power system for space vehicles. 
Kidde’s advanced cryogenic capability can solve your problems in this field. 
Put Kidde to work for you. 

Kidde Aero-Space Division 
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RESEARCH REPORTS 


New High -Temperature Alloy Improves 
Cost-To-Strength Ratio 


Excellent strength and oxidation 
resistance in the 1200 to 2000 deg. F. 
range are among the features of 
Haynes Alloy No. 56— a new high- 
temperature alloy developed by 
Haynes Stellite Company. 

A sampling of its cost advantages 
at a given tensile load, compared 
with other high-temperature alloys 
in the graph at the right, is well worth 
your study. 

Alloy No. 56 can be readily hot- 
worked and formed. It is easy to 
heat treat. It comes in the form of 
sheet, plate, bar, wire, and coated 
welding electrodes, and can be fur- 
nished as sand-, investment-, and 
resin shell -mold castings. The cou- 
pon below will bring you a wealth 
of technical data. 

The new iron-base alloy contains 
nickel, cobalt, chromium, and molyb- 
denum. It has high strength at tem- 
peratures up to 1500 deg. F and 
maintains useful strength at tem- 
peratures as high as 2000 deg. F. 


ALLOYS 



Congress Plans Probes 


Electra Investigation 


USAF Budget Plans 


Washington Roundup 

Watch for an unusually comprehensive investigation of the nation’s space pro- 
grams next January by the House Science and Astronautics Committee. This com- 
mittee was criticized last year for its internal feuding and sometimes haphazard 
hearings. 

But the new hearings have been skillfully planned to look deeply into a broad 
variety of subjects. Tire committee is expected to reach down as far as the chief engineer 
level in calling industry witnesses for expert testimony. 

Industry and the military services also may be in for a round of investigations on 
old, familiar issues. Procurement costs, which Congress has become increasingly 
tougher about, head the list. In 1958, Congress admonished the services for loose 
contracting procedures. Last year, it voted a one half per cent cut across the board in 
procurement items, and this year it cut all Fiscal 1961 procurement by 3%. It has 
warned that it will cut once more unless it is satisfied bv the corrective measures taken 
in the meantime. 

Air Force has now gone beyond its repeated requests to industry to tighten up and 
has begun surveys of specific companies to see whether present management techniques 
can keep pace with modern weapon technology. First on the list is Martin Co.'s Titan 
program. USAF’s Inspector General will head the survey team. 

Renegotiation, conflict of interest, tax depreciation, indemnification of missile 
launching contractors, incentive and negotiated contracts, and subcontracting to small 
business are all in for reviews of varying degrees of intensity. 


Hearings on the Electra crash at Boston will be held this week by the Transporta- 
tion and Aeronautics Subcommittee of House Interstate and Foreign Commerce Com- 
mittee, followed by a look at the aircraft's airworthiness. 

Next month, the same committee will look into the Federal Aviation Agency. 
Rep. John Bell Williams, the chairman, will investigate the way the FAA act is being 
administered, whether FAA is following the law or intent of Congress, and how the 
agency makes and enforces its rules. He also intends to go over airline maintenance 
procedures. Tentative date for the hearings is Dec. 14, 15 and 16. 

The specter of former Defense Secretary Charles E. Wilson still haunts the Army, 
even though the Eisenhower Administration is about to leave office. Four years ago 
next week, Wilson issued a memorandum limiting the size, weight and range of Army 
missiles and aircraft. 

This famous memo started the Jupitcr-Thor intermediate range missile war within 
the Pentagon walls, and it still serves as a psychological barrier to the Army and its 
development contractors. Exceptions to the memo have been made in specific cases, 
but Richard Morse, Army’s research and development chief, considers its very existence 
a "stifling" influence. lie has asked Defense’s office of Research and Engineering to 
rescind it. 

Keith Glcnnan definitely will not remain as National Aeronautics and Space 
Administration administrator under the Kennedy Administration. He is telling friends 
that he will be taking a well-earned vacation in Europe about February 1 , before returning 
to Cleveland. He has been on leave from the presidency of Case Institute of Technology. 


USAF docs not plan to develop a tactical range missile or a long range interceptor 
unless the largest of the four budgets it submitted is approved. This one calls for a 
Fiscal 1962 spending level 10% above the current budget. Air Force also has no money 
earmarked for the Convair B-58 bomber in its new budget. 

Russian publicists don’t agree with Air Transport Assn. President Stuart Tipton’s 
opinion that Aeroflot made a mistake in concentrating so heavily on turboprop trans- 
ports instead of turbojets, which the public seems to prefer. 

A new Soviet brochure entitled “Aviation in the National Economy" says that the 
11-18 and An-10 turboprops have better takeoff and landing characteristics, use two to 
two-and-a-half times less fuel, don't require construction of long concrete runways, are 
simpler to operate and have considerably lower ton-mile costs than turbojets. Later in 
the 1959-1965 seven year plan, Aeroflot plans to increase the use of straight jets. 

—Washington Staff. 
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USAF Launches Anti-Satellite Program 


Saint to begin with three-year demonstration phase; 

860 million project calls for four test interceptions. 

Washington— Defensive program to pit satellites with interception, inspec- 
tion and kill capabilities against unidentified, potentially hostile satellites 
is being initiated by the Air Force under Project Saint, climaxing three years 
of planning and preliminary studies. 

A three-year demonstration phase— costing some $60 million and calling 
for the launching of four target satellites and four interceptor satellites— will 
begin immediately after the final selection of contractors late this year. 

Soviet Union has been considering similar systems, and some U. S. scien- 
tists believe Russia will have an anti-satellite capability by 1963. 

If the feasibility of Sail ' 


life intercept— is proved by the demon- 
stration phase, a highly accelerated de- 
velopment program for an operational 
system is expected to follow. 

Twenty-seven firms attended brief- 
ings early in September on the inter- 
ceptor satellite and payload (see box). 
Selection of prime contractors for these 
two tasks was expected by mid-Novem- 
ber, with approval of this selection from 
top Air Force and Defense Department 
echelons expected by mid-December. 




life cncrgv storage capabilil 
ing nickel-cadmium battcri 
for the job. 

Power Requirements 

Probably no more than % to 1 kw. 
of power would be required for the 
satellite during the boost phase for all 
power functions. Peak load during the 
orbital period should be no more than 
about 1 50 watts. 

The Agena B stage would place Saint 


Saint Launching Vehicle 

Launching vehicle for the demon- 
stration satellites will be the Convair 
Atlas topped by the Lockheed-Bcll 
Agena B stage. Saint will be essentially 
a third stage consisting of the final stage 
propulsion vehicle plus an integral pay- 
load for controlling orbit and inspecting 
the target satellite. 

Later operational versions would also 
include a kill capability because it is 
assumed that enemy satellites may some- 
day carry weapons that could be aimed 
at targets on earth or at other missilc 
and space systems in flight. 

Launching vehicle for the four target 
satellites may be the same as for the 
Saints or it might be the lighter Thor- 
Able Star, which has been used to put 
Transit and Courier satellites into orbit. 

A tight schedule laid down under 
present plans calls for launchings of 
the demonstrator satellites beginning 
about the end of 1962 and covering a 
period of five or six months. 

Both targets and demonstrators prob- 
ably will be launched southeast from 
Cape Canaveral. Fla., into 400 naut. 
mi. orbits, following flic same general 
trajectory as that planned for the 
Transit IIIA navigation satellite (AW 
Nov. 7, p. 57). 

Demonstrator satellites probably will 
be designed to function only from 2 
to 48 hr. in orbit because of the ele- 
mentary nature of the data required to 
prove feasibility. This would require 
only a limited power supply, eliminating 
the need for solar cell panels or long- 



into an orbital path near enough to 
that of the target satellite for refined 
maneuvers to begin. Saint then would 
use its final propulsion stage to ma- 
neuver close enough for inspection. 

Maneuverability of the final stage will 
be one of the most difficult and im- 
portant aspects of the project. The 
stage will require rcstartable rocket en- 
gines for longitudinal and transverse 
thrust, and attitude control jets. Only 
a relatively small amount of maneuver- 
ing thrust should be required. 

A direct intercept technique prob- 
ably will be used. With this technique, 
the target satellite would be allowed 
to make one pass while ground sta- 
tions gained orbital data for computing 
what trajectory is required to launch 
Saint into an intercept orbit on the 
target’s second pass. 

Saint probably will be launched 
slightly above and ahead of the target 
satellite, rather than into an orbit be- 
hind the target. Traveling at a faster 
speed than the target. Saint would scan, 
acquire and flien slow- its velocity with 
retrorockets to decay its orbit and bring 
it into reasonable proximitv with the 
target. 

Parking Orbit 

Technique of retaining the Saint 
demonstrator in a "parking" orbit and 
releasing it later to co-orbit with the 
target is not likely to be adopted be- 
cause of the auxiliary power supply 
requirements involved during the ex- 
tended parking period. 

If the Saint concept evolves into a 
technique of using one satellite to in- 
tercept and inspect the target and a 
separate satellite to carry the kill 
mechanism, the parking orbit might be 
used for the w-capon satellite. 

Saint demonstrators probably will 
carry only a television camera and a 
radar for inspection, since the experi- 
ments will be programed only to prove 
that the basic concept is feasible. This 
might be the first use of radar in a 
satellite. 

Initial lock-on distance requirement 
mav not exceed 50 mi.-an indication 
of how precise the parameters may be 
for the initial separation distance be- 
tween Saint and the target. Inspec- 
tion, however, might require the Saint 
to approach the target as closclv as 50 
to 100 ft. 

Operational Saint payloads probably 
would include radar, TV, infrared 
equipment, electronic countermeasures 
and radiation sensors to determine if 
the target contained a nuclear weapon. 

Inspection requirement for opera- 
tional satellites also would involve the 
ability to distinguish between armed 
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satellites and hollow-, balloon-like de- 
coys. One method of determining mass 
of the target in order to estimate its 
equipment weight might be to require 
the inspecting satellite to move close 
to the target and then fire retrorockets 
against it, gaging mass from the target's 
relative rate of acceleration. 

Use of inoperative scientific satel- 
lites already in orbit as targets is not 
expected in the Saint demonstrations 
unless the orbital characteristics of the 
dead satellite happen to conform to 
requirements of the experiment. 

Use of a “piggyback" target satel- 
lite. launched with Saint and separated 
from it in orbit, also is considered un- 
likely because the orbits would be so 


Washington— Army has mounted a 
major effort to push its Fiscal 1962 
budget request for nearly half a billion 
dollars to accelerate the Nike Zeus anti- 
ICBM program, basing its campaign 
on development progress and new tech- 
nical advances. 

The campaign faces heavy opposition 
from proponents of more advanced de- 
fense concepts, such as Air Force's 
Bambi system, which is in the plan- 
ning stage and is designed to counter 
the ballistic missile threat (AW Oct. 31, 
p. 33). USAF argues that such satellite 
systems would offer more effective de- 
fense than Zeus. 

Army counters that any system in- 
volving orbiting satellites could not be 
operational before 1975 and therefore 
couldn’t compete in terms of the Zeus 
schedule. Army says its anti-ICBM pro- 
gram has progressed so rapidly in the 
past six months that the weapon system 
could well be ready before bases and 
personnel are prepared to handle it. 
Army Campaign 

Army’s campaign for sharply in- 
creased Zeus funds calls for a decision 
to launch a full-scale production pro- 
gram, which would commit the Defense 
Department to spending an estimated 
$5-15 billion over the next nine years. 
Army estimates the cost at $7 billion, 
but whatever the amount, the request 
will run into heavy opposition from the 
other sen-ices competing for defense 
funds. 

Army has named a new study com- 
mittee to help in its fight for Zeus pro- 
duction funds. This group, which in- 
cludes Defense Department and White 
House representatives, is to survey the 
Zeus program and decide whether it is 
far enough along to warrant committing 
a large budget for production and site 
acquisition. Army is confident this 


close initially that the experiment would 
be unrealistic. 

Saint concept originally was incor- 
porated in a General Operational Re- 
quirement. It evolved into a Systems 
Development Requirement in 1957. 
Funded studies were issued under Study 
Requirement 187 in 195S and w-ere 
carried on last year by Space Technology 
Laboratories and Radio Corp. of 
America. 

Development plans were not firm 
until the middle of 1959. Review and 
updating occurred early this year and 
again in mid-year. This last evaluation 
of the development plan forms the 
basis for the existing industry com- 


committce will make a report favorable 
enough to provide strong support in 
the budget struggle. 

Organization of the committee was 
suggested by Richard S. Morse, Army 
director of research and development, 
and he is chairman. The group was 
meeting last week to study the Zeus 
program, and an early decision is ex- 
pected since the preparation of the 
Fiscal 1962 budget is already well along. 

The unusual step of inviting Defense 
and White House representatives to join 
the Army study committee is an at- 
tempt to enlist outside support from 
offices which have blocked a bigger 
Zeus budget in the past. Dr. J. P. 
Ruina. assistant director of defense re- 
search and engineering (air defense), 
and Hector Skifter, air defense aide to 
Dr. George Kistiakowskv, White House 
scientific adviser, are serving on the 
eommitteewith Brig. Gen. L. J. Lincoln, 
director of plans and materiel, office of 
the deputy chief of staff (logistics); Brig. 
Gen. J. T. Snodgrass, director, air de- 
fense and special weapons, office of the 
deputy chief of staff (operations), and 
Brig. Gen. D. C. Lewis, director of spe- 
cial weapons, office of the chief of 
research and development. 

Army has support in Congress from 
Rep. Overton Brooks, chairman of the 
House Committee on Science and Astro- 
nautics, who called for accelerating the 
program by release to the Army of all 
or part of the $130 million still avail- 
able to the Department of Defense 
from extra Fiscal 1961 funds voted by 
Congress for over-all defense research 
and development. 

Urging acceleration of the Zeus pro- 
gram. the Army backs its arguments 
with claims of a breakthrough in the 
system’s ability to discriminate between 
decoys and warheads and claims of 
greatly increased missile speed through 


development of more powerful boosters. 
This greater speed would permit war- 
head interception farther from the war- 
head's intended target. 

Air Force argues that the Zeus sys- 
tem has to wait too long before inter- 
cepting a warhead. It maintains that 
waiting until a missile warhead has had 
time to separate into multiple warheads 
or to deploy decoys during the coasting 
and re-entry phases multiplies the threat 
and raises the cost of defending against 
it. Air Force approach is to intercept 
the missile in its powered flight phase. 
Control Center Role 

Under Army plans, Zeus control cen- 
ters are to be scattered across the coun- 
try, with each center controlling a 
number of missile batteries. Each cen- 
ter will be equipped with an acquisition 
radar to spot incoming targets and give 
the signal to tracking radars to plot the 
trajectory. 

The acquisition radar uses separate 
transmitting and receiving antennas. 
The transmitting antenna consists of 
three arrays placed in a horizontal, tri- 
angular pattern which can rotate hori- 
zontally in a full circle. The receiving 
arrangement consists of a Luneberg lens, 
which is a three dimensional, varying 
dielectric constant material antenna 
with the ability to focus a returning 
echo picked up by receiving horns which 
rotate synchronously with the transmit- 
ting antenna. 

The acquisition radar, combined with 
computers and tactical control and 
monitoring equipment, will be able to 
provide track information on a large 
number of incoming vehicles. Although 
most of the operation will be automatic, 
both scope and panel displays will per- 
mit human judgment to be exercised. 

A typical weapons battery will be 
equipped with high precision target 
track radars for end-of-trajectorv guid- 
ance. separate discrimination radars, a 
missile track radar to guide the defen- 
sive missile to intercept, a computer 
which processes data and issues launch 
and guidance commands to the missile, 
and the Nike Zeus anti-missile missiles 
themselves. 

Zeus Configuration 

The 50-ft. Nike Zeus missile will 
have three stages, all solid propellant. 
The first stage has four fixed fins with 
swept leading edges and flat tips. Sec- 
ond stage has four fixed delta fins, and 
the third stage has four controllable 
delta fins. 

First stage, powered by a Thiokol 
motor, furnishes 500,000 lb. of thrust. 
Second and third stages have Grand 
Central motors. The third stage is 
smoothly tapered from a sharp nose. 
Second stage has a slightly larger diame- 
ter and there is a smooth Hiring be- 
tween stages. First stage diameter is 


Army Mounts Major Budget Fight 
For Acceleration of Zeus Project 
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First Flight Photo of Initial German F-104G 

First flight photo of initial Lockheed F-104G Super Starflghter produced for West 
German air force shows aircraft undergoing flight testing at Lockheed’s Palmdale, Calif., 
facility. Germany is receiving quantities of two-placc F-l(MFs and the single-seat F-104Gs 

program linking Lockheed with manufacturers in Germany, Belgium and The Netherlands 8 


considerably larger than the second 
stage, and’ there is a more sharply 
angled fairing between stages. 

Test program for Nike Zeus involves 
the use of all three major U.S. missile 
ranges. In the Atlantic Missile Range, 
Zeus acquisition and other types of 
radars have been installed at Ascension 
Island in the South Atlantic where 
advantage can be taken of flights of 
Atlas and Titan ICBM nose cones. 
Data has been obtained on trajectories, 
decoy characteristics and atmospheric 
boundary layer reaction on radar re- 
in the same area, another project, 
called DAMP for downrange anti- 
missile measurement program, is being 
conducted by the Army Rocket and 
Guided Missile Agency for the Depart- 
ment of Defense’s Advanced Research 
Projects Agency. A U. S. Army ship, 
the American Mariner, in operation 
since February', 1959, is an ocean-going 
scientific station which carries precision 
equipment for making optical, elec- 
tronic and infrared measurements dur- 
ing the terminal phases of missile 
firings. 

Data obtained from DAMP and 
Ascension Island will be used in test 
programs at the White Sands Missile 
Range and the Pacific Missile Range. 

At White Sands, a facility to launch 
test targets has been constructed near 
the northern boundary of the range. 
It is called ZURF, for Zeus Up-Range 


Facility. Radar missile and guidance 
development tests will be performed by 
Bell Telephone Laboratories and Doug- 
las Aircraft Co. All types of radar used 
in the system will be installed, along 
with prototype tactical launch cells and 
support facilities. 

Zeus has been fired successfully from 
underground cells at White Sands at 
short range ballistic missile targets. The 
targets have been the Nike Hercules, 
and Speedball and Highball missiles de- 
veloped by New Mexico State Univer- 

The Pacific Missile Range will pro- 
vide facilities for testing Zeus against 
ICBMs. Launching installation will be 
at Pt. Mugu, Calif., for extension of 
Zeus vehicle flight tests not possible 
at White Sands. Zeus will be fired 
from Kwajalcin Atoll in the Marshall 
Islands against ballistic targcts-Atlas 
missiles fired from Vandcnbcrg AFB. 

In testing at Kwajalein, any deficien- 
cies discovered will be retested at White 
Sands and Pt. Mugu before being 
tested further at the Pacific atoll. 

Construction is under way on the 
islands of Kwajalein, Gugcegue, Enny- 
labegan and Roi-Namur. Zeus system 
and some of the optical instrumentation 
will be located on Kwajalein. Tclemetrv 
and communications receiving stations 
will be on Ennylabeean, and transmit- 
ting facilities will be located on Gugec- 
gue. Launching site for Speedball tar- 
gets will be Roi-Namur. 


In addition to Atlas targets, Speed- 
ball and a B-47 aircraft will be used 
in checking out the system before it 
is fired against an ICBM. 

To obtain background data for 
operation of the detection systems. 
Project Press, for Pacific Range Elec- 
tromagnetic Signature Study, has been 
conducted at Kwajalein. Press is a step 
beyond the acquisition, identification 
and discrimination abilities of the Zeus 
system. It aims at detection at an 
earlier stage— in the pre-re-entry or coast- 
ing phase. Missile warheads and other 
vehicles produce individual characteris- 
tics in their returns which in later ver- 
sions of the Zeus system may be added 
to computer data. 

In further support of the develop- 
ment program, two advanced radars 
will be installed on Roi-Namur. Both 
will be supported by high altitude air- 
craft carrying infrared instrumentation. 
One radar will be Tradex, similar to 
BMEWS radars. It is under develop- 
ment by Radio Corporation of America. 

Tradex will be used for mid-course 
and re-entry phases of missile flight. 
Pincushion radar, produced by Ray- 
theon Corp., will perform the same 
function but will operate on a different 
frequency and will use a different sys- 
tem of data collection. 

System manager for Nike Zeus is the 
Army Ordnance Missile Command, 
while Army Rocket and Guided Missile 
Agency is the system technical super- 
visor. Prime contractor is Western 
Electric, with Bell Laboratories and 
Douglas Aircraft as major associate con- 
tractors. 


Command Unit Failure 



18 days in orbit is believed due to a 
malfunction in the satellite’s command 

on the transmitters when it receives the 

Fault may have occurred in the switch- 
ing unit which alternately turns the two 
command receivers on and off, with a 
nine-second off period intended to con- 
serve battery power. Satellite’s VHF 
tracking beacon transmitter is still oper- 
ating. 

During 18 days of operation, Courier 
broadcast for a total of approximately 
35 hr., relaying an over-all total of 118 
million teletype words. Reliability pre- 
diction curves prepared by Arinc Re- 
search Corp. (AW May 23, p. 75), 

application to Courier payload which 
employed considerable redundancy for 

nre of 35 to *100 hr. for a system of 
Courier’s complexity. 
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Satellites Planned to Detect Space Blasts 


By Larry Booda 

Washington— Operational satellite 

system designed to detect nuclear ex- 
plosions in space is being developed 
under Defense Department’s Project 
Vela Hotel. The program calls for 
six satellites orbiting at 60,000 naut. 
mi. from earth by late 1962. 

Earlier steps in this phase of the 
over-all nuclear explosion monitoring 
program call for the launching of 25-lb. 
■'piggyback’’ instrument packages as 
part of USAF Blue Scout space probe 
payloads and flight of similar packages 
in Atlas, Titan and Minuteman missile 

As the full scale program gets under 
way, experimental satellites will be 
launched into highly elliptical orbits. 
The operational satellites will follow, 
being launched into circular orbits to 
provide continuous coverage. 

Project Vela was undertaken by De- 
fense's Advanced Research Projects 
Agency in September, 1959. In col- 
laboration with the Air Force, Atomic 
Energy Commission, the National 
Aeronautics and Space Administration 
and Departments of Commerce and 
Interior, ARPA initiated a research 
and development program designed to 
increase understanding of the complex 
technical problems connected with de- 
tection of nuclear explosions generally, 
and particularly during the moratorium 
on nuclear tests. 

With universities and other private 
organizations participating, Vela was 
subdivided into: 

• Vela Uniform— research and de- 
velopment concerned with the detec- 
tion of underground nuclear explosions. 

• Vela Sierra— research and develop- 
ment concerned with ground based 
detection of nuclear tests in space. 

• Vela Hotel-ARPA order 102-60 
established the working group for Vela 
Hotel, including USAF Air Research 
and Development Command, AEC 
and NASA. 

Space Flight Program 

The 25-lb. instrument packages for 
rocket flights will carry scintillators and 
other radiation detection devices to 
cover the spectrum of nuclear explo- 
sions. During the low trajectory phase 
of the experiments aboard ICBMs, 
the mean high altitude will be 500 
naut. mi. Six ICBM piggyback rides 
are now planned. 

Blue Scout flights will be above 
1,000 naut. mi. and will extend to as 
high as 30.000 naut. mi. About 14 
such experiments are planned. 

As the small packages are being sent 
aloft in the 1960-1963 time period. 


experimental satellites weighing 278 lb. 
will be put into orbit. These full- 
scale satellites will be boosted by the 
Atlas D first stage and Agena B second 
stage. This phase will include putting 
three experimental vehicles into orbits 
whose apogees will be 90,000 naut. 
mi. and perigees 350 naut. mi. Each 
will differ, and each will have two 
backups in case of failure. Through 
telemetry readout these satellites will 
provide an accurate signature of the 
radiation found between the apogee 
and perigee for application to the op- 
erational phase. 

Operational system scheduled for 
late 1962 or early 1963, envisions put- 
ting up six satellites. Three would 
orbit in one plane and three others 
in a plane at 90 deg. to the first. 

An altitude of 60,000 naut. mi. was 
chosen for the operational phase due to 
the low radiation background. By hav- 
ing continuous coverage, it is expected 
to have a relatively high degree of ac- 
curacy for detection of the micro- 
second duration of a nuclear explosion 
in near space— that is, within the 
moon's orbit— and a gradually reducing 
accuracy out to 1 million mi. from 
earth. 

It is expected that nuclear explosion 
radiation measurement will be included 
in future deep space probes such as 
NASA’s Pioneer series, Mariner and 
Voyager, all of which will be launched 
with sufficient velocity to escape the 
earth’s gravitational pull. 

Defense has made no mention of de- 
tection of tests within the atmosphere 
in connection with Vela. It is known, 
however, that a large network of sens- 
ing stations utilizing a variety of means 
of detection are scattered over the 
world, while many types of airborne 
sensing devices arc carried by balloons, 
rockets and aircraft. The U-2 recon- 
naissance aircraft carried a "sniffer” 
for such detection. Little has been said, 
also, of Project Vela Sierra, which is 
ground based detection of space nuclear 
explosions. Among the techniques 
being investigated are electromagnetic 
and optical. 

Seismic detection under Vela Uni- 
form, however, has been well docu- 
mented and most fully developed. 
Technical management of the effort is 
under the Air Force Technical Ap- 
plications Center. 

Eventual aim is to have a world- 
wide seismic detection network, with 
each one using standard, calibrated in- 
struments. This network would provide 
information beyond that of detection 
of nuclear explosions and would im- 
prove the whole science of seismology. 

Two prototype stations are being 


constructed, one at Ft. Sill, Okla. 
(AW Oct. 17, p. 25), and the other 
at Geneva, Switzerland. 

Seismologists have participated in 
recording seismic explosions since the 
first one, Trinity, at Alamogordo, 
N. M., on July 16, 1945. The first ex- 
plosion to provide substantial infor- 
mation because exact time and place 
were made public was Bikini Baker, an 
underwater explosion of July 24. 1946. 
This shot resulted in downward re- 
vision of the earthquake energy scale. 

The Ranger series of air bursts at 
AEC's Nevada Test Site in 1951 gave 
information on crustal thickness. With 
the Castle series of hydrogen bomb 
tests in 1954, world-wide recordings re- 
vealed the necessity for revision of wave 
travel timetables from surface epi- 
centers in the Pacific. Stations in 
Australia detected difference in arrival 
times which led to identification of the 
way in which one type of wave was 
diffracted by the inner core, and as 
such formed the final link in the chain 
of evidence for existence of the earth's 


Declassify Data 

As time went on the AEC started 
to declassify explosion data, aiding sta- 
tions in their routine earthquake 
watches. 

With the first four atomic tests in 
Australia by the British government in 
1956, seismologists for the first time 
received information as to the continen- 
tal substructure of that almost earth- 
quake-free area. 

As a base for detection of under- 
ground tests-the Rainier underground 
explosion and the Hardtack II series at 
the Nevada Test Site-studies by Dr. 
Carl Romney on amplitude and travel 
time have become the standard text. 

Up to September of 1959 about 300 
atomic tests had been conducted by 
the United States, Russia and Great 
Britain. Of these, the U. S. has revealed 
data on 169 shots. This data, com- 
pared with seismological records, re- 
vealed that a deep underwater explosion 
couples about 1,000 times more energy 
to the seismic body wave field than 
does an air burst of the same yield, 400 
times as much as a surface burst, and 
40 times as much as the underground 
shots at the Nevada Test Site. 


the U. S., the United Kingdom and the 
USSR, as of last week, no definitive 
agreement had been reached concerning 
a control system to detect underground 
explosions of seismic magnitude 4.75 or 
less and inspection procedures for pin- 
pointing the nature of unidentifiable 
seismic disturbances within the USSR. 
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Sharp Defense, Space Changes Expected 


Washington— Sharp changes in the 
way the defense effort will be organized 
and supported were foreshadowed last 
week by the election of Sen. John F. 
Kennedy. National space policy also 
faces an overhauling by the new Presi- 
dent. 

Sen. Kennedy has long had advisory 
groups studying the various problems 
the Democratic President will face and 
how they should be solved. He is ex- 
pected to act quickly in announcing 
new programs and who will run them 
in a period of transition that includes 
these ingredients: 

• Budget changes. Kennedy will have 
to move fast to get his own staff in 
on preparation of the Fiscal 1962 
budget, which is well advanced. Deci- 
sions on supplemental appropriations 
for Fiscal 1961 will have to be dove- 
tailed with changes in the next budget 
to produce the acceleration in defense 
programs that the Democrats have 
promised. 

• Defense reorganization. Kennedy has 
promised more efficient defense manage- 
ment, and he has predicted that he can 
pay for part of the increased military 
effort by eliminating waste. Sen. Stuart 
Symington (D-Mo.) is to have a defense 
reorganization plan ready before the end 
of the year. 

• Space policy. There is a struggle 
brewing between National Aeronautics 
and Space Administration and the Air 
Force over space roles and missions, 
and Kennedy will be under pressure to 
forge a new national space policy early 
in the coming year. 

• Sen. Lyndon Johnson’s role. With 
his background in military and space 
matters, Johnson is likely to be ex- 
tremely influential in these areas as Vice 
President in the new Administration. 
His departure from the Senate also will 
trigger a number of important changes 
in space and military committee roles. 

• Problems of transition. Clark Clif- 
ford, a former aide to President Harry 
Truman, has been preparing plans for 
a Kennedy takeover, but the President- 
elect will have to name his top officials 
in defense, space, budget and other 
areas soon so they can spend some time 
learning their jobs before they officially 
assume them on Jan. 20. 

Preparation of the Fiscal 1962 budget 
is well along now, and Kennedy will 
be monitoring the process closely to see 
what the Eisenhower Administration's 
last defense budget will be like. Thus, 
he can plan in advance the changes he 
wants to make after President Eisen- 
hower submits the budget shortly be- 
fore the inauguration. The sooner 
Kennedy can get his changes to the 
Democratic-controlled Congress, the 


better chance he has of getting the pro- 
gram he wants. 

To accelerate some military programs 
immediately, Kennedy probably will 
submit a supplemental Fiscal 1961 ap- 
propriation request early next year. 
Some money still may be left from the 
extra funds Congress voted last summer, 
and the new Administration won’t have 
time to spend a lot of money between 
late January and the end of Fiscal 1961 
in June. But some kind of supplemental 
appropriation is sure to be requested, 
if only to dramatize the new urgency 
Kennedy says he will infuse into the 
defense effort. 

There is enough money available now 
to accelerate the B-7ff program as 
much as will be practical next spring, 
but Congress may be asked for more 
money to prepare for a bigger, con- 
stant B-52 airborne alert, and for missile 
base construction. Army moderniza- 
tion, Navy shipbuilding and anti-sub- 
marine warfare. 

For Fiscal 1962, the services have 
been asked to submit four budget ver- 
sions, with the most optimistic version 
calling for a 10% increase in funds. 
President Eisenhower is not likely to 
accede to service proposals which would 
produce a marked increase in defense 
spending, but these various budget pro- 
posals will furnish Kennedy’s budget 
staff with some guides for the changes 
it wants to make next spring. 

Advice on Policy 

Sen. Kennedy has had a number of 
advisory groups at work for several 
months, including one committee that 
is preparing a plan of action in the 
field of national security so the new 
President will be ready to make the 
most of the months immediately after 
his inauguration. 

This group includes Roswell L. 
Gilpatric, Aerospace Corp. board chair- 
man; Paul H. Nitze, president of the 
Foreign Service Educational Founda- 
tion; David K. E. Bruce, former am- 
bassador to France and Germany, and 
James A. Perkins, Carnegie Corp. vice 
president and a member of the Gaither 
Committee. All are prospective mem- 
bers of the new Administration, par- 
ticularly in such cabinet posts as De- 
fense Secretary and Secretary of State. 

Sen. Henry Jackson (D.-Wash.), 
currently Democratic National Com- 
mittee chairman, conducted a study 
early this year on U. S. policy-making 
machinery. His Senate subcommittee 
will begin reporting this month. 

The Jackson report is likely to recom- 
mend such moves as shifting decision- 
making power away from the White 
House staff, where President Eisen- 


hower has tended to concentrate it, 
and back to the department chiefs, such 
as the Secretary of Defense, acting with 
the President’s over-all approval. Lim- 
its on the authority of the Budget 
Bureau, especially on its power to alter 
policy as it regulates spending to exe- 
cute established policy, is another 
likely recommendation. 

This group also will call for closer 
integration of foreign policy, defense 
policy and science and technology. It 
also is likely to recommend measures 
for recruiting and keeping top admin- 
istrators in such jobs as defense and 
service secretaries. This would include 
modification of conflict-of-interest laws 
and increases in federal executive pay. 
Defense Reorganization 

For more specific changes, the 
Symington group is producing a report 
on how the Defense Department should 
be reorganized. This probably will 
call for reshuffling of the services along 
functional lines. They would retain 
their separate identities, but they 
would be integrated into such joint 
commands as Strategic Air Command, 
Continental Defense Command, Ma- 
teriel Command and Research and De- 
velopment Command. Sen. Symington 
personally favors a high degree of cen- 
tralization, with a single defense chief 
of staff. There is some doubt that 
Kennedy will go that far. 

Whatever the table of organization, 
the new Defense Department will re- 
quire a whole new crew of top execu- 
tives. One prospect for the Defense 
Secretary’s post is Dan Kimball, presi- 
dent of Aerojet-General and Navy 
Secretary under Truman. Another is 
Frank Pace, General Dynamics board 
chairman and a Truman Secretary of 
the Army. Symington also has been 
considered a candidate, but he has 
clearly stated his preference for staying 
in the Senate. 

Gardner Mentioned 

Trevor Gardner, who resigned as 
assistant Air Force secretary for research 
and development in protest against 
Eisenhower policies, has been men- 
tioned for the job of director of de- 
fense research and engineering. Gard- 
ner is president of Hycon Manufactur- 
ing Co. and an Aerospace Corp. 
board member. 

A top contender for the post of 
scientific adviser to the Democratic 
president is Dr. Jerome B. Wiesncr. He 
has been a scientific adviser to Kennedy 
during the campaign, and he is believed 
to be willing to take a leave of absence 
as director of the Massachusetts Insti- 
tute of Technology’s Research Labora- 


AVIATION WEEK, 




tory for Electronics. Kennedy also will 
have an early opportunity to make some 
changes in top Air Force posts. Chief 
of Staff Gen. Thomas D. White's term 
ends in June, and a chain reaction of 
top level shifts will take place when 
White’s successor is chosen. 

Clark Clifford is providing liaison 
between Kennedy and the present 
Administration while the President-elect 
prepares to take over. Kennedy doesn’t 
plan to announce any further appoint- 
ments until after Thanksgiving. But as 
he names his new cabinet, these officials 
probably will follow the pattern Tru- 
man and Eisenhower established in 
1952 of having the incoming executives 
move into their departments as observ- 
ers to overlap the retiring Republican 
officials. President Eisenhower also may 
designate certain of his administrators 
to stay with their departments for 
awhile after he leaves office to provide 
some continuity while the new Demo- 
cratic officials learn their jobs. 

Kennedy has had three briefings from 
the Central Intelligence Agency on 
developments in diplomatic, military 
and intelligence fields, and Sen. Johnson 
has had one briefing. Presumably, Ken- 
nedy could get White House permission 
for pre-inaugural briefings of such top 
officials as the new Secretaries of State 
and Defense. 

Kennedy will have to deal with a 
potentially explosive competition for 
space roles between USAF and NASA 
shortly after he takes office (AW Nov. 
7, p. 21). Air Force is pressing for a 
bigger military space role and is ready 
to take advantage of the civilian 
agency’s publicly vulnerable aspects, 
such as the delays in Project Mercury, 
to back its case. A strong hand will be 
required in the White House to arrive 
at a sensible division of roles and mis- 
sions in the inevitable overhaul of cur- 
rent space policy. 

The results of this NASA-Air Force 
battle will depend to a great degree on 
the man who succeeds Keith Glennan 
as space agency administrator when he 
leaves Jan. 20. There are signs that Dr. 
Ernest C. Pollard of Yale university, a 
Kennedy adviser and chairman of the 
committee on science and technology 
of the Democratic Advisory Council, 
either will head the agency or have a 
significant role in choosing the new ad- 
ministrator. 

President Eisenhower proposed 
changes in the National Space Act last 
spring, but Congress took no action. 
There will be much closer congressional 
scrutiny when the issue arises again 
next year, and chances are the changes 
will go beyond those contemplated by 
Eisenhower. 

NASA is another agency that will get 
a supplemental appropriation request 
next year. It will cover new active and 
passive communications satellite pro- 


grams which the agency wants to get 
under way, and possibly more support 
of basic research and other programs. 
Kennedy can use this supplemental re- 
quest to show he is accelerating the 
space effort at the earliest opportunity 
—but the present Administration may 
beat him to the punch with a pre-in- 
augural supplemental request. 

Democrats will be able to take over 
both the Federal Aviation Agency and 
the Civil Aeronautics Board quickly. 
FAA Administrator E. R. Quesada is 
scheduled to leave with President Eisen- 
hower Jan. 20. He has won his bid for 
the recently vacated American League 
baseball franchise in Washington, but 
he may lose it by staying because he 
cannot engage in an outside vocation. 
CAB Member Maj. Gen. John S. Brag- 
don (USA ret.) leaves the Board on 
Dec. 31. and his replacement can give 
the Democrats a majority and the chair- 
manship. One prospect is Joseph P. 
Adams, former Democratic member of 
CAB and currently general counsel and 
executive director of the Assn, of Local 
Transport Airlines. 

There are congressional investiga- 
tions of U. S. aviation policy scheduled 
(see p. 25), and the new Administration 
undoubtedly will want to make another 
in the long series of over-all transporta- 
tion policy studies. One good prospect 
for increased support is the airport aid 
program, due for renewal next year. 

Sen. Johnson undoubtedly will 
wield great influence in space and mili- 
tary affairs because of his long experi- 
ence with them. Johnson also plans to 
retain his current position as Senate 
majority leader until he becomes Vice 
President on Jan. 20. This will give 
him a powerful hand in organizing the 
Senate over which he will later preside 
as Vice President. His legislative ex- 
perience will make him a valuable 
liaison between the White House and 
Capitol Hill. 

When Johnson leaves his Senate 
seat, his departure from key commit- 
tees will trigger a scries of changes. He 
is chairman of the Senate Space Com- 
mittee, and his post probably will pass 


Eagle Contract 

Washington-Nary awarded a $26 
million contract for continued develop- 
ment of the Eagle air-to-air guided mis- 
sile last week to the prime contractor, 
Bendix Systems Division. 

Eagle will be 12-ft. long and 14 in. 
in diameter. It will weigh about 1300 
lb. and will carry a warhead weighing 
more than 100 lb. It will have the 
capability of being guided by the launch- 

craft targets simultaneously up to 100 
naut. mi. away and to altitudes of more 
than 100,000 ft 


to Sen. Robert Kerr (D.-Okla.). Sen. 
Richard Russell (D.-Ga.) and Sen. 
Warren Magnuson (D.-Wash.) are 
senior to Kerr, but they are barred 
from the job because they are chairmen 
of other committees. Sen. Clinton 
Anderson (D.-N.M.) also is senior to 
Kerr and would be interested in the 
chairmanship because of his long in- 
volvement with nuclear energy develop- 
ment. He is expected to pass up the 
space committee chairmanship, how- 
ever, in favor of heading the Senate 
Interior Committee, which is more di- 
rectly concerned with issues vital in his 
home state. 

Sen. John Stcnnis (D.-Miss.) is in 
line to become chairman of the Senate 
Preparedness Subcommittee when John- 
son leaves it. Sen. Stcnnis was leader 
in the fight to eliminate air defense 
missile duplication, which led to reduc- 
tions in both the Army’s Nike and the 
Air Force’s Bomarc programs. 

Sen. Mike Mansfield (D.-Mont.), 
currently the Democratic whip, is the 
leading prospect to take over Johnson's 
job as majority leader, but Sen. A. S. 
Mike Monroney (D.-Okla.) also is a 
contender. 

Other key congressional positions 
were not disturbed by election results. 
Sen. Russell remains as chairman of 
the Armed Services Committee, and 
Rep. Carl Vinson (D.-Ga.) will be back 
as chairman of the House Armed Serv- 
ices Committee. Both of these legisla- 
tors will be slow to accept any radical 
moves toward unification of the services. 

The money watchdogs in the House 
all will be back. Rep. Clarence Cannon 
(D.-Mo.) will head the appropriations 
committee, with Rep. George Mahon 
(D.-Tex.) still in charge of the Armed 
Services Appropriations Subcommittee 
and economy-minded Rep. Albert 
Thomas (D.-’fex.) in charge of the sub- 
committee on appropriations for such 
agencies as FAA, CAB and NASA. 

Chairman Overton Brooks (D.-La.) 
will continue to lead the House Science 
and Astronautics Committee next year, 
and all subcommittee chairmen will be 
back. This committee is expected to be 
considerably more aggressive next year 
than it has in the past. 

Rep. Chet Holifield will take over 
chairmanship of the Joint Atomic En- 
ergy Committee from Sen. Anderson. 
He is expected to leave military appli- 
cations to Subcommittee Chairman 
Sen. Jackson and research and develop- 
ment matters to Rep. Melvin Price 
(D.-Ill.). 

Rep. Oren Harris (D.-Ark.) returns 
as chairman of the House Commerce 
Committee, and Rep. John Bell Wil- 
liams (D.-Miss.) again will be chairman 
of the Transportation and Aeronautics 
Subcommittee. Rep. Williams plans an 
investigation this week of the Electra 
accident situation. 
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Cessna Plans Addition of Three 
New Twin-Engine Aircraft by 1964 


By Erwin J. Bulban 

Wichita, Kan.— Cessna Aircraft Co. 
is planning to add three new airplanes 
to its line by 1964 and is adjusting its 
management concepts to cope with its 
growing model array— already largest in 
the business flying field. 

To 1,200 distributors and dealers 
meeting here, Cessna lifted the curtain 
to some degree on how it plans to re- 
tain its present 50% share of the mar- 
ket. The new aircraft it will introduce 
in support of this goal and their ap- 
proximate timetables: 

• Model 320, a five-place higher-per- 
formance version of the present 310 
light-twin scries, to be powered by 
260-hp. Continental supercharged en- 
gines. This airplane is planned to join 
the company's 1962 line. 

• Light-light twin four-place high-wing 
design, with one engine in the nose and 
the other in the rear of a central fuse- 
lage, the twin tail supported on booms 
aft of the wing’s trailing edges. Land- 
ing gear will be fixea tricycle type 
fitted with streamlined speed fairings 
or “pants.” The light-light twin pro- 
totype has been completed and is 
undergoing preliminary engineering 
tests prior to start of flight test pro- 
gram early next year— probably in Janu- 
ary. It is scheduled to be available to 
purchasers in mid-1962. 

• Heavy-light twin 6- 10-place low- 
wing model is projected to be ready 
in late 1963 or early 1964. Embody- 
ing “lightweight construction," this air- 
plane has flat, low-profile engines and 
wingtip tanks, similar to the 310 con- 
figuration, and a single tail. 

The new airplanes are obviously 
planned to fill in some gaps in the 
company’s current large line, continu- 
ing Cessna’s plan to provide a product 
in every category so that its customers 
can move up from one model into the 
next class without having to venture 
outside the "family.” 

Stepping Up 

The new 320. for example, will make 
it possible for Cessna 310 users desiring 
greater capacity and speed to step up 
to this new airplane, which is obviously 
intended to offset the new forthcoming 
Beech Baron light-twin five-place de- 
velopment of the T ravel Air, which will 
be powered by 260-hp. Continentals. 
Beech is announcing the Baron at its 
annual distributor-dealer meeting this 
month. 

The light-light twin is particularly 
aimed at the Piper Apache class, which 
serves to minimize transition problems 


of the single-engine business aircraft 
user who seeks to step up to multi-en- 
gine operation. Cessna expects the air- 
plane to be directly competitive in price 
with the Apache. A tandem-engine 
configuration was finally chosen over 
conventional wing-mounted engine 
pairs primarily because Cessna engineers 
decided that this was the optimum 
layout from a safety standpoint, pro- 
viding engine-out performance without 
degradation of handling characteristics, 
particularly the yaw moment. Layout 
is seen by company engineers as pro- 
viding same flight characteristics, en- 
gine out, as a single-engine airplane, 
since the two powerplants are in line. 
Piper's new entries in the business 
plane market are described on p. 12S. 

The configuration, along with high- 
wing design, is seen as providing dis- 
tributors and dealers with an important 
sales tool when the airplane reaches 
field inventories. 

The company’s experience has been 
that its philosophy thus far of main- 
taining certain important characteris- 
tics throughout its single-engine line, 
such as the high wing, all with the 
identical NASA 2412 airfoil section, 
identical flap and spring-stcel-tvpe fixed 
landing gear, has paid off. This is be- 
cause of the simple transition the cus- 
tomer has had in stepping from the 
lower-performance to higlicr-pcrform- 
ance models due to their close aero- 
dynamic and handling characteristics. 
Powerplant Not Chosen 

It is felt that the high wing tandem- 
engine layout will again smooth the 
dealer’s task in moving his single-engine 
Cessna prospects into the new multi- 
engine class. Cessna has not yet chosen 
a specific powerplant for the new 
tandem-engine airplane and indications 
are that the study has embraced turbine 
as well as piston engines— and in the lat- 
ter class, six and eight-cylinder, geared, 
ungeared, supercharged and unsuper- 
charged configurations. 

Company spokesmen say that the 
new products will be added onto the 
current line of 1 2 airplanes, adding that 
presently they do not foresee, at least 
for the next several years, the dropping 
of anv of the current line. Implication 
is that by 1963-1964, Cessna will be 
producing 15 business aircraft models. 
This, in turn, has industry observers 
believing that Cessna may in the future 
go to a divisional-type organization struc- 
ture, much like General Motors de- 
veloped in the automotive field, to ease 
the burden of factory and dealer faced 
with a complex inventory problem. 


Some Cessna officials admitted to 
Aviation Week that this concept is 
getting considerable attention of com- 
pany management— but they indicate 
that a decision on details of such a 
structure are still pending. 

Continued product line expansion, 
along with plans to increase production, 
firmly backed up optimism expressed by 
Cessna officials for continued growth in 
the business aircraft field. Company 
president Dwane L. Wallace told the 
field organization that he had no doubt 
that 1961 will be the greatest year in 
Cessna’s history. 

Taking heed of rumblings today 
about the instability of economic con- 
ditions, Wallace likened the situation 
to 1958 "when the doom forecasters 
were standing at the wailing wall crying 
"recession.” He said, “we didn’t be- 
lieve it. . . . Our salesmen wore badges 
that said, "business is good" and it was 
. . . and it stayed good. Why? 
Because we made it good . . . and when 
1958 ended, it was another record year 
and, for some reason strange to the rest 
of the world, the recession didn’t affect 


Growth Business 

Noting that economically and organ- 
izationally' the company is in a better 
position that than it has ever been, with 
more customers and prospects than at 
any time in its history, Wallace said 
that the company had the added plus 
of being in a growth business, adding, 
“when you're going uphill, it’s no time 
to take your foot off the gas.” 

To give the sales force an idea of 
the market that lies ahead of it. Cessna 
officials stated that careful surveys by 
the company indicate a current poten- 
tial volume of more than 293,000 busi- 
ness aircraft, representing that many 
new sales in the offing to prospects who 
do not now have, but have a require- 
ment for. business aircraft. It was esti- 
mated that this total could be broken 
out to some 262,000 single-engine types 
and 31,000 multi-engine airplanes. 

A significant uptrend in new-owner 
sales was pointed out by Marketing 
Division Manager Frank Martin who 
noted that last year nearly 40% of 
Cessna dealer sales of new and used 
aircraft went to this category, whereas 
some six vears ago it was app'roximatelv 
24%. ' 

He expects that this year new owners 
will account for about 43% of all 
Cessna dealer sales. 

Current planning calls for increasing 
production to over 4,000 units in Fiscal 
1961, compared with last year's 3,700, 
and this appears to be a conservative 
estimate considering the favorable busi- 
ness aircraft market barometer, the fact 
that Cessna dealers are starting their 
new model year with low inventories of 
last year's models, and an indicated 
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continued good increase in export sales. 

Tire light-twin Model 310 field in- 
ventory situation improved so much at 
the close of the sales year that Cessna 
announced it was moving previous 
planned introduction date of the 310F 
back from Jan. 1 5 to Nov. 20. Factory 
sales of airplanes to its field organiza- 
tion also were impressive. At the con- 
clusion of the distributor-dealer meet- 
ing here, some 350 demonstrator 
models worth more than S4 million 
made a mass flyaway from the factory. 
They were some of approximately 630 
new Cessnas which will have been ac- 
cepted for delivery between the last 
week of October and the end of 
November, according to Frank Martin. 
Company sources indicated that the 
factory already had booked wholesale 
orders from its sales organization for 
nearly half of its scheduled 1961 pro- 
duction prior to the flyaway. 

Cessna’s export sales also continue a 
healthv risc-Fiscal 1960 showed a 
volume of some $9.25 million, com- 
pared with the previous year’s S4.6 mil- 
lion. according to Export Manager 
M. F. Mellingcr. Reduction in import 
restrictions is playing an important 
role in this increased volume, with 
foreign countries gradually learning that 
it is poor policy to restrict outflow of 
dollars for business and utility aircraft 
because the relatively few dollars spent 
now will reap considerably more dollars 
later as a result of more rapid growth of 
business and aids to agriculture that the 
airplane can provide. 

Important areas such as Australia. 
Argentina, Africa, New Zealand and 
Uruguay have seen the light and 
lowered the previous bars to a signifi- 
cant extent— Australia, which had been 
on very restrictive basis, basing aircraft 
imports on a low quota basis, with re- 
quirement that the aircraft be sold prior 
to being granted import licenses, has 
gone on a “pipeline" supply basis, with 
Cessna sending eight aircraft monthly 

Increasing foreign trade is stimulat- 
ing use of business aircraft abroad, but 
due to dollar and other restrictions, 
Cessna has not even been able to touch 
the demand, let alone the potential, 
Mellinger stated. 

Cessna has approximately 78 distrib- 
utors and dealers in some 60 foreign 
countries now-and these sales outlets 
arc gradually building facilities and ac- 
quiring the necessary sales and service 
know-how. Airwork Sendees, Great 
Britain, which was named a Cessna dis- 
tributor only a year and a half ago, has 
increased its business to the point where 
it is reorganizing its operations to sepa- 
rate its business aircraft activity com- 
pletely from its other aviation activities 
to provide better concentration of ef- 
fort. British business is building rapidly; 
in the past year Cessna delivered 20 air- 
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planes valued at approximately a half- 
million dollars. Mellinger believes that 
this year the company will ship 50 air- 
planes to Britain. 

National Aero Finance Co., wholly- 
owned Cessna subsidiary, has fairly well 
stabilized its volume, as regards per- 
centage of airplanes it is financing 
wholesale and retail, although over-all 
dollar volume currently runs S7-S9 mil- 
lion and is expected to increase to SI 1 - 

Basic reason for stabilization is that 
most of the company’s distributors have 
developed financing connections with 
their local banks, which is the proced- 
ure NAFCO prefers. NAFCO was pri- 
marily set up to tide the field sales or- 
ganizations over at a time when local 
banks did not look as favorably on fi- 
nancing private airplanes as they do 
now. Much of its activity is in supply- 
ing financing to the distributor or dealer 
when his volume has reached the point 
where the local bank feels it does not 
want to go over what it considers a cer- 
tain percentage or volume of aircraft 
business but wants to maintain a cer- 
tain balance in its loan portfolio. 

But as the well-established dealers 
develop their own local finance sources, 
NAFCO is helping newly established 
dealers until they reach the same period 
of confidence with their local money 
lending sources, so that NAFCO is fi- 
nancing some 35-40% of the aircraft 
leaving the factory, approximately the 
same percentage as a year ago. 

NAFCO’s primary mission is to tide 
the Cessna dealer organization over 
whenever it reaches some point of sales 


where financing begins to be a stum- 
bling block. 1 he subsidiary currently 
is developing a further assist to dealers 
—this area comprising a retail financing 
plan for used aircraft to enable dealers 
to broaden their sales efforts and pro- 
viding another important sales tool. 

Step Toward Control 
Of Fusion Reported 

Berkeley, Calif.— Important step to- 
ward the goal of fusion power, a con- 
trolled thermonuclear reaction which 
lasted for onc-thousandth of a second, 
has been reported bv scientists at the 

Radiation Laboratory. The reaction, 
which achieved temperatures estimated 
at 60 million deg. F, was obtained in a 
two-stage magnetic mirror machine 
which uses pulsed magnetic fields to 
compress, heat and confine the deu- 

The relatively long duration of the 
reaction, indicating stable plasma con- 
finement, coupled with the production 
of neutrons which confirmed theoretical 
predictions, leads scientists to conclude 
that a controlled thermonuclear reac- 
tion has been achieved. About four 
years ago, British scientists reported a 
controlled thermonuclear reaction but 
later conceded that these claims were 
premature. Lawrence Radiation Lab- 
oratory scientists intend to expand the 
magnetic mirror machine to three 
stages in an effort to produce higher 
plasma temperatures and longer reac- 
tion intervals. 
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Little Joe Test of Mercury Capsule Fails 


flight reversal occurred in July when a 
test of the production capsule structure 
in a high angle re-entry could not be 
made because of an Atlas launch vehicle 
failure (AW Aug. 8, p. 26). 
Qualification Test 

Flight last week was designed to 
qualify the production capsule in an 
escape maneuver at low altitude—- 48.000 
ft.— where the maximum dynamic forces 
occur. Structure was to have been sub- 
jected to pressure of 1,000 psi. and 20g 
loading. 

Atlas-boosted high angle re-entry 
flight also will be repeated. 

Wallops firing team can put together 
a Little Joe booster with available mo- 

systems were delivered and only five 
were fired. A seventh Little Joe booster 
is on order, but no mission has been 
assigned. 

Decision was made last week to re- 
peat the test with Little Joe. but an 
alternative would be to conduct maxi- 
mum pressure maneuver with a Red- 
stone booster, since the all-solid propel- 
lant Little Joe has about the same 
performance characteristics as Redstone 
and not all eight Redstones purchased 
for Mercury have been assigned specific 

Redstone test would be conducted at 
Cape Canaveral because ground equip- 
ment is available there for the liquid 
rocket and Wallops has no experience 
with large liquid engines. 

Current test series is aimed at qualifi- 
cation of orbital hardware produced bv 
McDonnell Aircraft Corp. for NASA, 
emphasizing demonstration of structural 
strength under various loading condi- 
tions. Earlier Little Joe flights subjected 
NASA-produced capsules to high loads 
to verify capsule design and flight- 
qualify escape and parachute landing 

Capsule Configuration 

In the flight last week, a beryllium 
heat shield was used on the capsule, but 
ablation material will shield the manned 
orbital vehicle. General exterior struc- 
tural arrangement of the Little Joe cap- 
sule was identical to the manned satel- 
lite except for the shield and shape of 
the porthole. Porthole is round in the 
first five McDonnell capsules, and was 
redesigned to be larger and rectangular 
in subsequent satellites. 

Booster-capsule separation was to 
have occurred 25 sec. after launch. Ten 
seconds later, the escape sequence was 
to have been initiated with the capsule 
at an altitude of 35,000 ft. 

Bumed-out Little Joe, with capsule 
and escape tower still attached, was 


pressures is considered necessary to 
qualify the capsule. 

Test at Wallops Island, Va., was the 
fifth and last NASA had scheduled in 
the Little Joe booster series. Earlier 


By Edward I I. Kolcum 


Washington— Second successive set- 
back in the Project Mercury test flight 
program came last week when an elec- 
trical circuit failed under high aero- 
dynamic loads, presenting separation of 
the capsule from its Little Joe booster 
and dclaving critical demonstration of 
production capsule structural integrity. 

National Aeronautics and Space Ad- 
ministration obtained enough telemetry 
data on the flight to establish cause of 
the failure of capsule and booster to 
separate as a separation switch failure. 
Immediate effort was begun to correct 
the defect by change in wiring or switch 
redesign. 

The flight will be repeated as soon as 
possible, since data on the ability of the 
capsule to withstand maximum dynamic 


Mercury-Redstone Delay 

Washington— Scheduled test of Red- 
stone-boosted Mercury capsule (MR-1) 
was postponed last week because of a 
leak in the altitude control gas sys- 

aronnd 180 deg. so the blunt face iffor- 

Rcdstonc test is* a prelude to subor- 
bital Mercury pilot training flights with 
Redstone, at least one of which is to 
be made before manned orbital flight 
in the Mercury program. 
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THE MOST FROM METAL 

Now, for the first time, Cameron’s carefully controlled electric furnace steel and unique forging 
processes make possible this remarkable SPIN BLANK for a SOT .ID FUEL MISSILE CASE 
AFT DOME. Forged from a solid billet of Cameron AMS-25H steel on an 11,000 ton press 
this blank is 54" O.D., 5!" wall thickness, 26" long. We have made similar pieces down to 30" 
O.D., %" wall. But, large or small, the extreme working during forging effectively breaks up 
all non-metallic segregation and makes unnecessary the expense and delay involved in obtaining 
vacuum melted steel. Optimum grain flow pattern, Maximum strength and ductility, and Minimum 
machining allowance make for the most from metal. Only Cameron can do it — so, for your next 
job, ask Canieron. 

C > ^ 
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Bell's All-weather Automatic Landing System — symbolized. 


CLEARED TO LAND, WEATHER OR NOT 


Today’s increasing air traffic demands faster and safer 
all-weather operation at every airport. 

Bell brings this goal one important step closer with its 
All-Weather Automatic Landing System (ALS) which 
can fly two airplanes to touchdown every minute, even 
when visibility is absolutely zero. 

The Bell ALS takes over when the pilot brings his plane 
through the electronic “window in the sky” and guides 
it to a safe and sure landing. 

The system has been flight-proved in more than 4,000 
landings with all types of aircraft — small private planes 
as well as airliners from the DC-3 and DC-7 to the huge 
Boeing 707 jet. It now is being evaluated at FAA's Na- 



tional Aviation Experimental Center, Atlantic City, N. J. 
Unlike other automatic landing systems, the Bell ALS 
is ground-based so a ground observer monitors every 
approach and landing. It can operate either fully auto- 
matically or under pilot control. 

Military versions of the ALS have been ordered by the 
Air Force. The Navy has selected it for installation 
aboard the nuclear-powered aircraft carrier USS Enter- 
prise as well as for its other large carriers. 

The Bell ALS is but one among many contributions 
which Bell Aerosystems Company is making to the scien- 
tific progress and defensive strength of the free world. 
We invite qualified engineers and scientists to inquire 
about sharing our challenging and rewarding future. 


BELL AEROSYSTEMS COMPANY 
BUFFALO 5. N.Y. 
DIVISION OF BELL AEROSPACE CORPORATION 


B-70 Subcontractors Reinstated 

Los Angeles— North American Aviation quickened negotiations on new contracts 

resumption of work on the B-70 supersonic bomber. 

A number of contractors who were dropped from the North American team 
after the B-70 cutback late last year arc now reinstated and others arc expected 
to follow momentarily. The dollar values of the new contracts have not been 
settled, according to North American. Among the contractors already reinstated 

• Sperry Gyroscope— auxiliary gyro platforms. 

• Hamilton Standard Division' of United Aircraft-air induction control and en- 
vironmental control i tern. 

• Federal Systems Division, International Business Machines Corp.-bomb naviga- 
tion and missile guidance subsystem. 

• Western Military Electronics Center. Motorola-mission and traffic control 

• Wcstinghouse Air Arm Division-defensive subsystem. 

IBM's Federal Systems had been working on the bomb-nav subsystem under 
a direct government contract after last year's B-70 cutback. This direct contract 

Other major B-70 systems for which new contracts arc being negotiated watli 
potential subcontractors by North American are the secondary power system, (light 
augmentation system, landing gear, engine air ducting, alert pod and fuel manage- 


tracked to 53,000 ft. altitude, and then 
it tumbled into the Atlantic about 13 
mi. from Wallops. Near the scene was 
the USS Opportune, a Navy salvage and 
rescue vessel, and three Marine HUS 
helicopters. 

Salvage attempts began immediately 
for the booster-capsule system, which 
had a weight of about 25,000 lb. on 
impact and probably broke apart. 

Marman band joining capsule and 
booster is supposed to break apart with 
ignition of three explosive bolts. In an 
escape maneuver sequence, posigradc 
rockets do not fire as they would in a 
normal flight to carry the capsule away 
from the booster after separation. The 
escape rocket performs this operation 
in an abort, and it is designed to pull 
the one ton capsule about 2,000 ft. 
away from the booster. 

There was telemetry indication that 
the escape rocket ignited, and apogee 
was about 5.000 ft. higher than pro- 
gramed. It is unlikely that the escape 
tower was jettisoned, as was planned. 

Launch was delayed a day because of 
bad weather, and the flight was made 
under variable wind conditions. High 
winds over the beach caused launch 
angle depression of 2.5 deg. to 80.5 deg. 
Actual impact at 13 mi. was 5.5 mi. 
farther than planned. 

Eight-motor Little Joe vehicle con- 
tained six live and two inert rockets. 
Four live Recruits and two Castors, all 
ignited on lift-off, provided thrust of 
about 250,000 lb. 

Test was the seventh rocket-boosted 
vehicle shot in the Mercury program, 
four of which have provided the desired 
data, one considered partially successful 
and two unsuccessful. 


Summary of flights: 

• Big Joe, launched Sept. 9. 1959. suc- 
cessfully demonstrating design char- 
acteristics and ablation-type heat shield, 
with an Atlas booster. 

• Little Joe I, launched Oct. -I. 1939. 
qualifying eight-motor booster with 
full-scale capsule model. 

• Little Joe II, launched Nov. 4. 1959. 
in partial success with a high dynamic 
pressure abort maneuver, using a boiler- 
plate model. 

• Little Joe III, fired Dec. 4, in suc- 
cessful test of escape system at high 
altitude, with the boilerplate model, 
containing a monkey. 

• Little Joe IV, launched Jan. 21. in 
high pressure abort, with a monkey on 

• Mercury-Atlas I. launched July 29. in 
an unsuccessful high angle rc-critrv test 
of a production capsule. 

• Little Joe V, launched Nov. 8, in an 
unsuccessful high dynamic pressure 
abort with a production capsule. 

One additional McDonnell capsule 
was tested in an off-thc-pad abort ma- 
neuver May 9. No booster was used in 
this successful test. 

Navy Reports Gain 
In ASW Capability 

Explosive rates of technological ad- 
vance have given the U.S. Navy much 
more anti-submarine capability today 
than just a few months ago. Rear Ad- 
miral Lloyd M. Must in told a New York 
meeting of the National Security Indus- 
trial Assn, last week. 

Mustin, who is ASW Readiness Ex- 
ecutive, Office of the Chief of Naval 


Operations, claimed emphatically that 
U.S. capabilities in the field of under- 
sea warfare were “miles ahead" of any 
similar Communist-bloc capabilities. 
Only if the Communists were to con- 
vert their entire fleet of approximately 
300 submarines of all types to nuclear 
power would they pose any real threat 
to the U. S.. Mustin added, and under- 
lined that this could not be done over- 
night. 

Total U, S. effort on ASW' now in- 
cludes units operating wherever there 
arc naval operations afloat, he said, 
and gave over-all strength figures of 
1,300 aircraft, nine carriers. 26S sur- 
face ships of the destroyer category 
and 107 submarines with anti-sulnna- 

Underlining the importance of co- 
operative sub-killing. Mustin said that 
in ASW. one airplane and one subma- 
rine add up to much more than twice 
the capability. In recent maneuvers, 
combined operations showed team fig- 
ures of 10 times the capability of single 
efforts, and the admiral said "this figure 
could be as high as 20 to 50 in specific 

Future technical growth in the field 
is expected to be in the electronic gear 
needed for the complex job of un- 
derwater detection, and the further de- 
velopment of "silent" machinery. Cur- 
rent aircraft, helicopters and blimps, 
either in service or about to be pro- 
duced. satisfy the need as earning 

Mustin credited intelligence and 
Russian geography as the two biggest 
factors aiding the Navy in its con- 
tinuing assessment of Russian strength 
and capability. 


Beryllium on Mercury 

tiou of ' the Project Mercury manned 
satellite is now covered with beryllium 
to protect it from the highly localized 
heating expected in this area during re- 

Original design called for the cupsulc 
afterbody to be fabricated of cobalt 
alloy, shingled and corrugated for stiff- 

afterbody and conical drogue clfute sec- 
tions still are covered with cobalt alloy 



lima for the main chute section resulted 
from data obtained from the Sept. 9, 
1959. Big Joe flight, which indicated 

parachute housing, compared with 
1.000F on the main afterbody and 
1.800F on the drogue sections. Three 
afterbody sections contained 52 tlier- 
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Engine Malfunctions 
Hah Blue Scout Test 

Washington— Attempts to test the 
second four-stage Air Force Blue Scout 
high altitude probe failed last week 
when the second stage cut off prema- 
turely and the third and fourth stages 
did not ignite. 

Programed to reach 24,000-mi. apogee 
and travel 5,500-mi. down the Atlantic 
Missile Range in a 10 hr. 10 min. flight, 
the vehicle landed instead about 250 
mi. from the launch pad after flying 
just a few minutes. 

Test was the second of 12 in the 
USAF solid propellant Blue Scout de- 
velopment series which is expected to 
lead to a 35-vehicle annual launch 
schedule over the next several years. 

Configuration of the vehicle, desig- 
nated Blue Scout Jr., or Hyper-Environ- 
mental Test System (HETS) 609A 
D-2, was identical to the first system 
launched in September (AW Sept. 26, 
p. 29). Air Force Special Weapons 
Center radiation measurement payloads 
were similar, but the 29-lb. package car- 
ried by D-2 was 3.S lb. lighter than D-l 
payload. 

After the D-2 flight. Air Force said the 
D-l test was not a complete success be- 
cause exhaust from fourth-stage nozzles 
melted some of the soft solder in 
telemetry circuitry'. Data on vehicle 
performance and from the scientific pay- 
load were telemetered up to 8 sec. be- 
fore fourth-stage burnout, near the 
planned 16,000-17,000-mi. apogee. 

Blue Scout is the name USAF has 
given six vehicle configurations using 
much of the same hardware in the Na- 
tional Aeronautics and Space Adminis- 
tration’s Scout launch vehicle (AW July 



11, p. 54). Unlike the fully-guided 
NASA Scout, designed primarily as a 
small satellite booster. Air Force HETS 
609A family consists of both unguided 
and guided systems. 

Both D-l and D-2 were unguided, 
and they consisted of Tliiokol XM-33 
Castor first stage; Hcrcules-Allegany 
Ballistics Laboratory 254 Antares sec- 
ond stage; Aerojet-General 30 KS-S,000 
third stage, and a 17-in. diameter spher- 
ical fourth stage developed by Naval 
Ordnance Test Station. 

D-2 test launch was made by USAF 
and Ford Aeronutronic Division which 
has contracts for systems integration 
and payload carrier design. 

USAF Airlifts Relief 
Aid to East Pakistan 

Evreux, France-Air Force’s 322nd 
Air Division headquartered here 
touched off its third emergency airlift 
of the year last week ferrying relief sup- 
plies to cyclone-ravagcd East Pakistan. 

Six Lockheed C-l 30 turboprop trans- 
ports of the 322nd took off from Rhein 
Main Air Base, Germany, and Chateau- 
roux Air Base, France, bound for Dacca, 
East Pakistan, with a total of 75 tons 
of relief supplies, including sulfa drugs, 
anti-malaria pills and blankets, from 
U. S. Army stocks in Europe. 

C-l 30s required approximately 20 
hr. flying time over the 6,000 mi. route 
to Dacca, with stops scheduled at 
Athens, Teheran, Karachi and Calcutta. 
Supplies will be distributed to refugees 
along the Bay of Bengal coast which 
was struck by two severe cy'clones within 
a three-week period. 

The 322nd, combat transport arm of 
U. S. Air Forces in Europe, delivered 
1,000 tons of supplies and equipment to 
Morocco in March after the city of 
Agadir was almost completely destroyed 
by earthquake. Late last summer the 
322nd went on wartime footing to ferry 
troops of 14 nations into the strife-torn 
Republic of Congo. 

Fairchild Engine Splits 
Engineering Activities 

Further reorganization of Fairchild 
Engine and Airplane Corp. in which its 
engineering operations will be split into 
two separate groups is under way as 
part of an intensive cost-cutting and 
management overhaul of the company 
(AW Oct. 24, p. 27). 

One of the separate groups will cen- 
tralize the company's drone program 
activity, primarily ’ the Army AN/ 
USD-5 project, under direction of John 
C. Parkin, project manager of the SD-5. 
The other group, general engineering 
covering existing programs as the F-27 
turboprop transport, B-52 subassem- 


blies and radar antennas, will be headed 
by Nicholas M. Stefano, formerly chief 
project engineer-design. 

Armand J. Thieblot, who rejoined the 
company a year ago as head of the 
engineering department that had just 
been consolidated at that time, has rc- 

News Digest 


First Polaris A2 test vehicle flew 
more than 1,600 mi. down the Atlantic 
Missile Range last week. Missile had a 
Hercules-Allegany Ballistics Laboratory 
second stage motor with a glass fiber 
case and a higher specific impulse than 
the A1 missile's second stage solid pro- 
pellant. 

First Minuteman solid propellant 
ICBM squadron, with 55 missiles in 
underground silos, will become opera- 
tional in July, 1962, one year earlier 
than previously planned. 

United Aircraft Corp. sales for nine- 
month period ending Sept. 30, 1960 
totaled S738,S18,30S compared with 
sales totaling 5796,494,872 for the 
similar period in 1959. Net income 
amounted to 510,864,815, or 51.53 per 
share, compared with 523,151,648, or 
53.45 per share, for the same nine- 
month period in 1959. 

John B. Montgomery, former vice 
president and general manager of Gen- 
eral Electric’s Flight Propulsion Divi- 
sion, has been named president of 
Daystrom, Inc., effective Dec. 15. 
Thomas R. Jones, formerly Daystrom’s 
president, has been named chairman of 
the board and will continue as chief 
executive officer. 

Missiles-Jets & Automation Fund will 
be taken over by the Axe Science and 
Electronics Corp. The investment 
company, organized two years ago to 
buy securities in the growth fields of 
rocketry and electronics and with Dr. 
Theodore Von Karman as chairman of 
the board, asked the Securities and Ex- 
change Commission last week for an 
order declaring that it has ceased to be 
an investment company. 

Motorola Military Electronics Divi- 
sion and Douglas Missiles & Space 
Systems Engineering Department have 
undertaken a joint study to establish 
next-generation design criteria and 
maintenance philosophy for future Air 
Force weapon systems’ plus associated 
test and checkout equipment. 

Phoenix sounding rocket, developed 
by Rocket Power/Talco, a division of 
Gabrial Co., climbed to an altitude 
above 246 mi. during Oct. 27 flight 
from Pt. Arguello, Calif. 
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AIR TRANSPORT 


Latin American Traffic Struggle Grows 


Meeting of governments fails to reach compromise; 
new South American group intensifies the problem. 

By L. L. Doty 

Washington— Deep-rooted struggle over rate levels and traffic capacity on 
Latin American routes appears to be gaining momentum despite a second 
attempt late last month by governments involved to reach some compromise 
settlement for airlines serving the southern continent. 

In a poorly attended meeting of South and North American states held in 
Montivideo Oct. 24 and 25, some agreement was reached on a number of 
traditionally controversial issues, but generally, sharp lines of differences were 
drawn that dampened most hopes for any early solution to the rate and 
capacity problem. The battle between the governments has been intensified 
by the Conference Internationale dc Transportedorcs Aereos (CITA), which 
has forced its stand against International Air Transport Assn, tariffs and 
standards on three Latin American governments. 


The action by CITA, a group of 
non-IATA airlines led by Aerolincas 
Pcruanas (ASPA), which has the full 
backing of the Peruvian government, 
threatens to prolong a rate-cutting war 
that already has kept air transportation 
in Latin America in a state of imbalance 
for at least four years. CITA has drawn 
the support of Ecuador and Uruguay 
in addition to Peru and has sporadic 
backing of Panama, although the 
threatened withdrawal of Acrovias 
Panama from the group has weakened 
the organization. In addition, the deci- 
sion of INI, an Argentinian carrier, to 
join IATA was a serious setback to 
CITA. 

Nevertheless, because the Montivideo 
meeting, called the regional civil avia- 
tion conference, was attended only by 
Argentina, Brazil, Colombia, Ecuador, 
Panama, Peru, Venezuela and the U. S., 
the impact of the rebellious group was 
strong enough to influence decisions. 
Chili was represented as an observer. 

Chief issue at stake is the drive by 
non-IATA carriers to sustain a passenger 
fare level 20% below that authorized 
by IATA. Strategy of the IATA traffic 
conference at Cannes earlier this fall 
(AW Oct. 24, p. 41) called for a reduc- 
tion of coach fares in South America 
by as much as 35% below current levels 
elective Apr. 1 to make any further 
price-cutting by non-IATA carriers 
economically impractical. 

At the same time, IATA authorized 
an increase up to 10% of first-class 
rates in Latin America and established 
a fare differential between turbojet 
flights and propeller-powered aircraft 
flights. In addition, in a compromise 
gesture toward local Latin American 
carriers, IATA said it would consider 


the application of fares 10% below the 
new coach fares provided seat pitch is 
held to 34 in. and all service frills 
are eliminated. 

CITA members have vigorously at- 
tacked the IATA fare table, which" was 
the only tariff on hand at the confer- 
ence for discussion, on grounds that it 
was economically damaging to CITA 
members who must, they claimed, 
operate at fares lower than competitors 
in order to generate sufficient traffic 
to stay in business. 

In an attempt to reach some solu- 
tion that would compromise these dif- 
ferences between the airlines and still 
establish a uniform scale of rates, the 
regional civil aviation conference made 
these recommendations: 

• Provision calling for a 10% differen- 

sidered to be "under-developed" by 
their respective governments should be 
retained until Mar. 31. Principle of 
lower fares for under-developed airlines 
was introduced in accordance with 
IATA traffic conference resolution 


Lufthansa Reorders 
Boeing 720Bs 

Cologne, Germany— Lufthansa Ger- 
man Airlines has ordered four more 
Boeing 720B jet transports, raising the 
total ordered to eight. Deliveries are ex- 

P< The mcdhmi-range 720Bs will be used 
on Lufthansa's South Atlantic, Near 
East and Middle East routes. 

Lufthansa's jet fleet now comprises 
four Boeing 707-320s, with a fifth 320 
scheduled for delivery next spring. 


adopted in Honolulu in 1959 and an 
agreement reached earlier that year in 
Lima bv carriers serving Latin America. 
Chief problem lav in the fact that 
the term "under-developed" lacked a 
refined definition so that it was not al- 
wavs possible to determine which 
carriers rightfully belonged in this 

• Governments should consider approv- 
ing one of three rate tables by Apr. 1: 
rates agreed to at Cannes, any rates 
submitted bv other carriers or carrier 
or rates developed through a joint meet- 
ing of the carriers which the conference 
endorsed. 

• Governments should take all neces- 
sary steps to ensure that any rates 
agreed upon arc properly put into ef- 
fect under rigid governmental super- 

The proposal for a joint meeting of 
the carriers drew strong opposition from 
the U. S. The U. S. delegation held 
that, while it supported a meeting of 
carriers in principle, it opposed the 
proposed meeting on grounds that the 
scope of such a meeting had not been 
adequately delineated. 

In an obvious reference to the CITA 
group, it further argued that the obvi- 
ous intent of such a meeting was to 
seek to raise the new low fare level es- 
tablished at Cannes. This, of course, 
would enable the CITA group to set 
its own rate level 20% below the 
IATA fares without creating a damag- 
ing depression of revenues. The U.S. 
delegation said it would support the 
new IATA fare level as being in the 
public interest and a contributing fac- 
tor in the growth of air transportation 
between the U.S. and Latin America. 

U. S. said it could not agree that a 
small minority group should be allowed 
to contest rates that have been approved 
by 95% of the world’s international flag 
carriers. And the delegation said it saw 
no reason for a meeting of carriers to 
introduce a third tier of reduced fares 
with restricted scat pitch and an 
austere service. Such a level could be 
created without another carrier meet- 
ing, the U.S. argued. 

During the course of the meeting, the 
majority of the governments took the 
position that the economic and finan- 
cial difficulties plaguing Latin American 
airlines were attributable to excessive 
capacity and that most governments 
now were anxious to impose some con- 
trol over passenger traffic. As a result, 
the conference adopted these recom- 
mendations on the subject of capacity: 

• Governments should provide positive 
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protection over traffic to and from their 
respective countries through stiffcr en- 
forcement of capacity clauses contained 
in various bilateral air transport agrec- 

• Governments should adopt measures 
that will prevent air carriers from 
generating capacity which is in excess 
of that considered adequate for basic 
traffic. 

• Provisions should be made to permit 
governments to impose restrictions of 
flight frequency or establish maximum 
quotas on salable seats on carriers which 
violate capacity standards. 

Colombian Condition 

Colombia supported the recommen- 
dations on condition that capacity re- 
strictions apply only to traffic from 
country to countrv and not to traffic 
headed for third countries. The U. S. 
held that the capacity issue was out of 
order as an item on the conference 
agenda since it implied undertaking a 
multilateral agreement that could be in 
contradiction with the bilateral agree- 
ments under which U.S. carriers are 
now serving Latin America. The U.S. 
also took sharp issue with the basic 
assumption that a problem of excessive 
capacity now existed on routes through- 
out the continent. 

In general, the character of sessions 
devoted to capacity took on a strong 
anti-U.S. flavor. 

Recommendations were offered to 
impose limitations on the volume of 
traffic that could be actually carried 
from one country to another. Such traf- 
fic, including Third and Fourth Free- 
dom traffic, under the original recom- 
mendations would not exceed 25% of 
regional traffic. The recommendations 
also call for the exchange of origin and 
destination traffic statistics to enable the 
governments to maintain adequate con- 
trol. 

Venezuelan Support 

Venezuela supported the recom- 
mendations but reserved the right to 
exchange 100% of Third and Fourth 
Freedom traffic exclusively with another 
country. The U. S. went on record with 
strong opposition to the recommenda- 
tions on grounds they were in complete 
variance with U. S. civil aviation policy 
and concepts developed in bilateral 
agreements with other countries. It 
noted that principles governing the 
regulation of traffic were already con- 
tained in such bilateral agreements and 
warned that it would definitely oppose 
formal adoption of the recommenda- 
tions by the conference. 

As a means of maintaining control 
over tariffs and to prevent illegal price- 
cutting, the conference recommended 
the establishment of an agency or au- 
thority by each government with the 
power to investigate tariff violations and 


penalize violators. It further recom- 
mended that companies charged with 
violation of tariff filings be given the 
full right of self-defense. 

It recommended that when a govern- 
ment penalizes a company of another 
nation, aviation authorities of that na- 
tion should be told of the facts behind 
the penalty. It recommended that the 
states should follow through on in- 
fractions in this order: warning, fine, 
temporary suspension of commercial 
rights and, finally, cancellation of air 
carrier permit. 

A recommendation was approved 
calling for the adoption by all the gov- 
ernments of the Western Hemisphere 
of an American Aeronautical Code to 
consolidate various civil aviation policies 
and international aviation law. In this 
connection, it was recommended that 
governments maintain active represen- 
tation in the work of the legal commit- 
tee of the International Civil Aviation 
Organization. 

Solution Distant 

Although the recommendations of 
the conference are promising evidence 
that some headway is being made toward 
rate stabilization and the institution 
of operating standards in Latin America, 
the light representation at the confer- 
ence coupled with the determination of 
some carriers, backed by their govern- 
ments, to continue to wage a price war 
lead many observers to feel that the 
South American civil aviation problem 
is far from being solved. 

Recommendations reached by the 
conference delegations must be ap- 
proved bv their governments before 
they can be put into effect. Sharp dif- 
ferences on some issues, and the wide 
scope covered by a number of recom- 
mendations, suggest that some pro- 
posals may be changed in the process 
of wanning government approval so that 
complete standardization may not re- 
sult. 

Western Signs Pact 
With Railway Clerks 

New 41-month labor contract, pro- 
viding for pay increases and changes in 
work rules, has been signed by Western 
Air Lines and the Brotherhood of Rail- 
way Clerks. The agreement covers ap- 
proximately 1,200 of Western’s 2,850 
employes in the airline's domestic 
cities. The contract is effective from 
Feb. 1, 1960, to June 30, 1963. 

The settlement provides for three- 
step pay hikes, effective Nov. 1, 1960, 
May 1, 1961, and May 1, 1962. In addi- 
tion, employes will receive retroactive 
pay for the nine-month period from 
Feb. 1, 1960, to Nov. 1, 1960, the time 
that the new agreement was under dis- 


TCA, Canadian Pacific 
Revise Fare Structure 

Montreal— Trans-Canada Air Lines 
and Canadian Pacific Airlines are filing 
new North American tariffs under a 
sweepingly revised fare structure that is 
based on a cost curve principle relating 
fares to actual operating costs on vari- 
ous routes. 

Developed by TCA, the new struc- 
ture will mean fare reductions on most 
long-haul routes. Fares on 400- to 600- 
mi. segments will stay about the same; 
under-400-mi. fares will increase. The 
new structure also will include institu- 
tion of economy class travel on all 
trans-border routes. Another innova- 
tion is seasonal excursion fares within 
Canada at a 25% reduction under the 
new regular fares. 

Baggage allowances also will be 
liberalized. In the economy class, al- 
lowance will be increased from 40 to 
44 lb. In first-class service, the allow- 
ance will rise from 40 to 66 lb. Excess 
baggage charges will be based on 0.5% 
of applicable economy fares, instead 
of 0.5% of first-class fares as determined 

The economy class fares will affect 
competition with Eastern Air Lines on 
the New York-Montreal route and 
American Airlines on the New York- 
Toronto route. TCA has been offering 
only first class services on these routes, 
while Eastern and American both now 
offer coach services. 

Other trans-border cities involved are 
Boston, Cleveland, Chicago, Detroit/ 
Windsor, Tampa and Seattle. 

TCA said it has been working for 
a year on its composite cost curve for 
Douglas DC-8 jets and Vickers Vis- 
count and Vanguard equipment, ap- 
plying the curve to all North American 
routes to arrive at a per-milc tariff for 
each flight leg. Under the system, TCA 
said, economies of long-haul travel will 
be passed on to the passenger. Fares 
on very short routes will not uncondi- 
tionally adhere to the cost curve prin- 
ciple, but will come closer than in the 
past to meeting the actual cost of opera- 

Trans-Canada said the new struc- 
ture will result in lower unit return 
per passenger mile, but the new fares 
should attract new volumes of passenger 
business. 

With no surcharge on its jets and 
no federal transportation tax as in the 
U. S., New York-Vancouver DC-8 fare 
(via Viscount to Toronto) will be S212 
round trip, or considerably lower than 
a U. S. jet fare of $277.20 between New 
York and Los Angeles, according to 
TCA. 

Trans-Canada’s economy class seats 
in its DC-8 jet transports comprise two- 
thirds of the total passenger capacity. 
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Cargo Aircraft Would Transport 
Pre-Loaded Modular Containers 


San Gabriel, Calif.— New approach 
to an all-cargo aircraft wherein pre- 
loaded containers are slung under the 
craft’s fuselage forming the lower body 
contour is being proposed by Hackney- 
Airlift Associates, Inc. 

Although the idea of a detachable 
fuselage lower section is not new, hav- 
ing been demonstrated in the Fairchild 
XC-120 Pack Plane (AW Nov. 13, 
1950, p. 22), the STAR-Lift System 
(Sea-Truck-Air-Rail) differs in that it 
utilizes modular containers of 10, 20, 
30 or 40 ft. lengths called STAR-Tain- 
ers. These fasten flush to the bottom 
of the prime mover aircraft and fomi 
the bottom contour of the fuselage 
while at the same time adding to 
structural strength and rigidity. The 
forward fuselage section housing the 
crew compartment would be of a con- 
figuration permitting a standard nose 
wheel arrangement. A STAR-Fairing 
would be fitted immediately behind the 
crew compartment for drag reduction 
on deadhead missions without the 
STAR-Tainers or would be carried as a 
fairing aft of the last of the modular 
STAR-Tainers. 

According to Hackney-Airlift, com- 
ponents of existing aircraft such as wing 
structure, forward fuselage sections, 
landing gears, empennage, etc., could 
be used and the idea is equally adapt- 
able to turbojet, turbofan or turboprop 
swept-wing or straight-wing aircraft. 

Such a prime mover aircraft is re- 
ferred to as a STAR-Tractor and while 
the wings, fuselage, empennage and 
forward fuselage section are conven- 


tional, the fuselage aft of the crew com- 
partment is replaced by a STAR- 
Frame, designed to support wings and 
tail surfaces. The fuel system would 
have the capability of carrying reserve 
fuel along the longitudinal axis of the 
STAR-Frame to permit weight to be 
transferred as desired providing the 
maximum flexibility of cargo load man- 
agement within the CG range. 

In a typical flight configuration on a 
jet-engine STAR-Tractor, five 20-ft. 
STAR-Tainers would carry a payload of 
100,000 lb. The maximum taxi weight 
of the STAR-Lift cargo aircraft would 
be 273,000 lb. and operating weight 
empty would be 89,830 lb., the com- 
pany said. 

Delta Gains Extension 
On Jet Noise Protest 

New York— Delta Air Lines has asked 
for and received from the Port of New 
York Authority an extension of time 
to answer the Port Authority's com- 
plaint filed last month seeking to en- 
join Delta from violating noise rules 
at Idlewild. Delta now has until Dec. 
31 to answer the court action. 

C. E. Woolman, Delta president, 
said that the extension would "permit 
us to demonstrate that our operations 
out of New York International Airport 
will conform to the standards which 
you have set to achieve conditions tol- 
erable to the people of the communi- 
ties underlying the flight paths of our 
aircraft.’’ 


CAB Blames Accident 
On Missed Approach 

Washington— Failure of an Alle- 
gheny Airlines pilot to complete a 
missed approach procedure was cited 
by the Civil Aeronautics Board last 
week as a probable cause of the crash 
of a Martin 202 Dec. 1, 1959, near 
Williamsport, Pa. 

As a contributing factor, the Board 
indicated the probability that the air- 
craft's fluxgate compass was accidently 
caged by a crew member while the 
transport was in a right bank attitude. 
Intentionally duplicating this adjust- 
ment in the banking condition pro- 
duced a compass error of up to 90 
deg., which Board investigators say 
could have accounted for the aircraft's 
sharp departure from final approach 
and crash into Bald Eagle Mountain 
more than a mile south of the airport. 
The crew of three, an additional crew 
member, and 21 of 22 passengers were 
killed. 

Capt. Thomas R. Goldsmith, 31, was 
in command of Flight 371, a regularly 
scheduled flight between Harrisburg 
and Williamsport, with copilot George 
M. Bowers, 32, and with an additional 
copilot, Donald W. Tygert, 26, occupy- 
ing the jump seat. 

Under weather conditions of scat- 
tered clouds with a 1,000 ft. ceiling 
and visibility of 1.5 mi. in light snow, 
the flight was observed over the air- 
port at about 9:45 a.m. at an altitude 
too high to effect a landing, the acci- 
dent report said. After this initial ap- 
proach, the aircraft was observed to 
fly over the field and then make a 
right turn for a circling approach to 
Runway 27. 

However, as the aircraft appeared to 
complete the turn, it was seen to roll 
out of a right turn and into a left turn 
and fly toward the south in level 
flight, finally disappearing into snow 
showers and clouds, according to the 
Board. 

Board investigators came to the con- 
clusion that because of the location 
of the caging switch between the pi- 
lots and at a low level, coupled with 
the lack of any guard for this switch, 
it was left exposed to accidental move- 
ment by any person occupying the jump 

With the resultant incorrect com- 
pass reading, Capt. Goldsmith probably 
was led to believe he had overshot his 
heading and immediately turned left to 
a new heading, the Board said in its 

immediately after learning of the 

C sible effect of accidently caging the 
gate compass, Allegheny installed 
guards on instruments in the four air- 
craft in its fleet which had similar 
switch installations. 
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Jet Engineer Fatigue Problem Reported 


By Robert H. Cook 

Washington— Crew fatigue is a 
mounting problem as the airlines shift 
to jet operations according to pre- 
liminary results of a Federal Aviation 
Agency' study of flight engineers. 

Basing their findings on extensive 
physical examination of 20 flight engi- 
neers, two physicians working under 
FAA contract have submitted a report 
indicating that mental and physical 
fatigue are a definite problem. They 
said it may be directly related to in- 
creased crew responsibilities, irregular 
flight schedules and increased flight 
duty time. 

Study was made over a three month 
period on 20 engineers assigned to 
domestic and international turbojet 
transport flights. The doctors have 
recommended that FAA expand this 
type of study to include more engi- 
neers working under a greater variety 
of conditions. 

Returns Analyzed 

FAA is still analyzing answers from 
a questionnaire sent to a separate group 
of 188 engineers assigned to 69 piston- 
powered, 59 turboprop-powered and 60 
turbojet transports. This fatigue ques- 
tionnaire was prepared earlier this year 
in cooperation with the Flight Engi- 
neers International Assn. 

Pilots and other crew members were 


not included in the survey because the 
initial fatigue complaints were filed by 
the FEIA, FAA said, but any results 
obtained could reasonably be expected 
to apply to all jet crew members. 

Tests given the selected 20 engi- 
neers included a three hour physical at 
the beginning of the experiment, along 
with examinations started 90 min. after 
the engineers completed their post 
flight maintenance inspections. Scope 
of the tests included a personal medical 
history, laboratory tests, X-ray studies, 
electrocardiograms, complete blood 
counts, urinalysis and blood sugar tests, 
along with neurological psychometric 
studies to evaluate nervous tension and 
ability' to think under stress. 

Ten of the group flying international 
routes were examined by Dr. L. J. Stut- 
man, of the New York University 
Medical Center in New York, and the 
balance assigned to domestic service 
were studied by Dr. Bruce V. Learner 
in Los Angeles, Calif. Both physicians 
noted similar complaints from the en- 
gineers, who noted a great difference 
in fatigue between piston-engine and 
jet aircraft assignments. They com- 
plained that fatigue on jets became 
most noticeable after about two 
months. 

Dr. Stutman reported that his group 
found they have been forced to spend 
more time on duty to log their custom- 
ary 85 hr. monthly flight time, with 


the result that the engineers have found 
themselves spending less time at home 
and getting insufficient rest from pre- 
vious flights. In addition, they com- 
plained that the jet’s high speed and 
schedule flexibility has disrupted their 
sleeping habits because of constant 
flights through changing international 
time zones, and has also subjected them 
to health hazards as a result of trips 
which often traverse tropical and tem- 
perate zones within a matter of hours. 

While electrocardiograms, X-rays and 
urinalysis tests on these men failed to 
disclose any physical damage, the doc- 
tor said, further tests on their choles- 
terol count and fatty deposits within 
the bloodstream indicated a "definite 
trend of stress unusual for men of their 
age.” 

Higher Cholesterol Levels 

Noting a "marked and obvious dif- 
ference” in the cholesterol level of the 
10 flight engineers, compared with 10 
average men of different occupations 
studied over a decade, Dr. Stutman re- 
ported the flight engineers’ level tested 
out at 268 milligrams, or 20.2% higher 
than the normally expected 213 reading 
for men in the' same age levels but 
different occupations. 

Dr. Stutman also found that fatty 
deposits within the engineers’ blood- 
streams were considerably above normal, 
with a test reading of 555 milligrams. 
Compared with the usual level of 
350-400 milligrams. 

Analysis of the test information 
seemed to indicate a trend between 
fatigue and these blood studies, the 
doctor said, but actual proof of this 
theory would require a second physical 
study of flight engineers assigned to less 
fatiguing schedules for comparison pur- 

While Dr. Learner said that he would 
not determine the medical cause for 
fatigue among the domestic sendee 
flight engineers in his group, he noted 
that their fatigue was "obviously due 
to increased tension resulting from 
irregular flight schedules and a lack of 
proper rest between flights.” 

As with the New York group, these 
engineers also complained of inability 
to regain their vigor after 2-3 months of 
jet duty and pointed out that they 
seemed more tired after 4 hr. of turbo- 
jet flying than they previously had on 
piston-engine aircraft flights of nine 
or more hours. 

While none found fault with their 
monthly flight time limitations of 80-85 
hr., Dr. Learner said, they were unani- 
mous in condemnation of schedules 
which they contend have forced them 
to spend as high as 275 hr. on duty 


Economist Urges Aeroflot Mechanization 

Moscow— A Russian transportation economist has charged that Soviet commercial 
aircraft designers and equipment manufacturers show no concern over Aeroflot's 
need for increased mechanization in loading and unloading operations. 

Writing in the Economic Gazette, F. Shalimov said that the manufacturers' 
failure to reach agreement with Aeroflot on mechanizing ground services means 

He cited this example of the "clearly abnormal” situation that prevails: 

"Not long ago, an automatic conveyor was built and surpassed the boldest cxpcc- 

estimates indicate that today this automatic conveyer can be used at only 10-15% 
of capacity. 

"Fact of the matter is that the small baggage compartments in the planes, the 
arrangement of the hatches, and the lack of any mechanization inside the aircraft 
nullify the advantages of the new conveyer. It is for these same reasons the most 
progressive method of air shipping-bv means of containers-still is not being 
employed.” 

Shalimov indicated that Aeroflot should have its own large design and manufac- 
turing facilities "because other design bureaus and machine-building plants are too 
slow in planning and manufacturing needed mechanisms and apparatus." 

He said that more than two years ago a Soviet plant tested a new cabin air 

be designed. 

The Soviet economist complained that design work on a new engine-handling 
crane has been “impermissibly slow." He called for quantity production of automatic 
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a month to log their flight time. Piston 
aircraft duty, in comparison, usually 
permitted 3-4 days rest between flights, 
while present jet assignments seldom 
allow half this time for rest, the engi- 
neers complained. 

Dr. Learner noted that the duty time 
required for the engineers to carii their 
flight time on turbojet transports is 
approximately 100 hr. a month more 
than workers in other industries spend 
to collect their salaries. 

FEIA officials say they would like 
to see this duty time dropped to no 
more than ISO hr. a month in order 
to bring their members’ work schedules 
for jets more in balance with the flight 
time-duty time rating of piston engine 
schedules. As an example, they point 


Washington - Greater competitive 
freedom between the supplemental air- 
lines and trunk carriers is being urged 
by the Independent Airlines Assn, to 
counter the threat of a "socialized" air 
transport industry. 

C. L. Burwell, IAA president, told a 
recent meeting of the Aviation/Spacc 
Writers Assn., that current Civil Aero- 
nautics Board bidding rules for Military 
Air Transport Service contracts plus sev- 
eral Board-imposed operating restric- 
tions on the supplcmentals, have raised 
a basic question of “whether or not the 
trunk carriers, and particularly the five 
or six who dominate the entire air trans- 
port industry, will be permitted by the 
Board to control the air transport in- 

Warning that continued domination 
of the industry by a few airlines could 
lead to its nationalization “into one 
gigantic BOAC or Aeroflot," Burwell 
said: "It seems apparent that if real 
competition and opportunity for new 
enterprises and new markets is to be 
stifled by a few big air carriers backed 
by the CAB, the air transport industry 
is being pushed and dragged toward 

Supplementals’ Effort 

Burwell emphasized the supplemen- 
tals' efforts to offer low cost air fares, 
and characterized the competition be- 
tween trunk airlines as existing "mainly 
between advertising agencies, sales gim- 
micks and plush carpet treatment” un- 
der a system of administered fare prices. 

"What the entire air transport indus- 
try needs is to abandon the intensive 
fight for one another’s passengers and 
a concentration of energies on creating 
new markets from lower income groups 
in the dynamic America ahead," he said. 

Crediting the supplementals with pio- 


out that on a piston-engine schedule 
from New York to Frankfurt, Germany, 
flight engineers can accumulate 30 
hr. flight time in 72 hr. away from 
home. The same airline schedule with 
turbojets cams the engineer less than 
17 hr. flight time for the same 72 hr. 

Flight engineers examined by Dr. 
Learner ranged from the age of 38 to 
45 with average flight experience of 
19.6 years, 1.3 years of it in turbojets. 
Before any definite conclusions are 
reached, the physician advised FAA, 
more tests should be undertaken with 
a younger age group which has trans- 
ferred from piston engine to turbojet 
aircraft and with a second group having 
only jet experience. 


neering developments in air coach, air 
cargo, MATS and commercial charter 
business, Burwell said progress was 
achieved “in a hostile field, controlled 
then as now by the large, old route 

Although a recent Supreme Court 
decision has had the effect of upholding 
the certification of the supplementals 
by CAB, new MATS bidding policies 
being applied by the Board pose a 
threat to the supplementals' future, he 
indicated. 

Negotiated Bidding 

Burwell warned that the 2.9 cents per 
passenger mile minimum rate floor 
established by CAB for negotiated bid- 
ding on MATS contracts could lead to 
the almost complete elimination of the 
supplementals of MATS business, as 
well as raising the taxpayers’ cost for 
such airlift as much as SI 22,800,000 
during the next year. 

"It is, of course, obvious that with a 
rate floor, virtually all carriers will bid 
the floor," Burwell said, "and because 
of equipment preferences, the large flag 
carriers will secure virtually all of the 


United Jet Financing 

United Air Lines is seeking regis- 
tration with the Securities and Exchange 
Commission of a $25 million issue of 
convertible debentures through under- 
writers headed by Harriman Ripley & 
Co. (AW Oct. 31, p. 52). 

Initially the borrowings will be used 

long-term goal is to meet United’s need 
for equity capital for financing its order 
for Boeing 720s, for the Capital Airlines 
merger, and possibly for a Boeing 727 


business. Since the competition of the 
supplcmentals is removed, these carriers 
will no longer bid the rate floor and 
prices to MATS will skyrocket further. 

"The large flag carriers do not really 
want to compete or negotiate for 
groups” he added, "but want to place 
the military traffic on individual tickets 
in their regular route flights as fill-up 
traffic at high commercial rates subject 
to relatively small military discounts. If 
this stage is reached with the aid of 
the CAB, the military becomes a pris- 
oner of the large flag carriers." 

Burwell estimated the minimum cost 
increase resulting from the new 2.9 
cents floor would approximate S36 mil- 
lion annually for plane-load transporta- 
tion as compared with the more than 
S122 million for individually ticketed 
passengers, which supplementals arc 
now authorized to handle. 

Airline Efforts 

Efforts of some flag airlines to jointly 
negotiate with the military for a con- 
tract to carry military passengers at 
regular civilian fares were encouraged 
by CAB action protecting them against 
any possible anti-trust action, and 
amounted to giving the airlines a "bul- 
let proof vest and increasing their lever- 
age with the Department of Defense,” 
Burwell charged. 

One legal danger of the proposal, he 
said, was a provision calling for a two- 
year notice for cancellation by either 
the participating airlines or the military. 
Such a proviso could have the legal 
effect of obligating the government for 
a two-year period even though a nevy 
Administration might desire to termi- 
nate the contract, he said. 

Outlining the growth needs of the 
supplemental airlines, Burwell took par- 
ticular issue with CAB regulations limit- 
ing the carriers' charter flights to organi- 
zations that arc limited in geographical 
scope and have memberships that have 
existed for a period longer than six 
months. 

The restriction, originally intended to 
protect the trunks from the loss of in- 
dividual passengers, is now obsolete be- 
cause of the jet era, with its “colossal 
trunk carriers," and the restriction 
"represents an effort on the part of the 
government to force the traveler to 
travel as the government wants him to 
rather than as he desires.” Burwell said. 

In other areas, Burwell said the sup- 
plementals need some protection against 
the amount of surplus flight equipment 
assigned by trunk carriers to charter 
business. He suggested CAB regulations 
which would limit the large carriers' 
participation in this field. He also 
cited a need to expand the supplemen- 
tal’s operating authorities beyond their 

E resent limitations of 10 round trip 
ights a month for individually ticketed 
passengers. 


Freedom to Compete With Trunks 
Asked for Supplemental Airlines 
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NEWS of local 

SERVICE AIRUHES 


CIVIC PLANNERS 
FIND NEW WAY 
TO ATTRACT 
TOURISTS 


HOW LOCAL 
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LOCAL CARRIERS 
OFFER UNIQUE 
ADVANTAGES 


Roster of 


Local Service Airlines 


BUSINESSMEN ARE READING THIS VITAL 


NEWS ABOUT LOCAL SERVICE AIRLINES 


They’re reading it in Business Week. In succeed- 
ing months, they’ll be reading more about how 
Local Service Airlines are contributing to Amer- 
ica’s growth. 

Texaco, who supplies many of these Local Serv- 


ice Airlines with a full line of fine aviation fuels and 
lubricants, is pleased to present this series in the 
public interest. 

Texaco Inc., Aviation Sales Department, 135 
Hast 42nd Street, New York 17, N. Y. 
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Russians Criticize Aeroflot Operations 
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PROBLEMS? 

ORPROFITS! 


Route pattern complexities of typical airlines de- 
mand a cargo aircraft with the capability of oper- 
ating over both short and long route segments 
with excellent economy and earning ability. The 
Canadair Forty Four will do this for you! It com- 
bines the air cargo feeder liner with the long range 
aircraft to provide a standardized economic fleet 
unit. The Forty Four will give you profit-making 
operations, at current rates, over route segments 
as short as 200 miles and as long as 4,000 miles. 

This is the type of flexibility that will answer the many 
and varied problems confronting airline operators who, 
because of the growing demands of shippers, are being 
forced to provide a combination of short, medium and 
long range air cargo services for the carriage of freight at 
attractive and competitive tariffs. In this situation, the 
Canadair Forty Four offers excellent economy and earn- 
ing ability over the complete range of route structures 
that must be provided in the collection and distribution 
of air cargo. 

Practical applications of this are found in the short route 
cargo services that are necessary in the supply and dis- 
tribution of goods to or from the terminal points of trans- 
continental and trans-Atlantic services. This is evident 
between the major cities of the Eastern United States and 
between the principal points of Europe. These inter-city 
runs are essential extensions to the long haul trunk service, 
and with the Forty Four can be handled without a 
change of aircraft. 


The need for this system of short, medium or long range 
operations will develop through the growing awareness 
among business establishments thatthecarriageofarticles 
by air is becoming an essential element in the overall 
marketing function. This will open up new markets, new 
transportation requirements, new inter-city services. The 
Forty Four, with its flexibility of performance, can carry 
cargo at a profit over the whole distance spectrum —short, 
medium and long range, and has the airfield performance 
characteristics to get in and out of 86% of the world’s 
major airports, these are decisive advantages in 

FAVOR OF THE FORTY FOUR. 


SOME RUNWAY AND PAYLOAD SPECIFICS ON THE 
FORTY FOUR-D4 

1. From runways as short as 6,000 feet, can operate with 
70% payload up to stage distances of 3,000 miles. 

2. Can operate from 85 % of the world’s major airports, 
with due consideration to both runway length and 
allowable wheel loading. 

3. Will earn an operating profit with load factors as low 
as 30%. 

4. Breakeven load factors in the Forty Four represent 
loss loads on larger proposed equipment. 

5. Breakeven load factors on larger proposed equipment 
represent major profit payloads on the Forty Four. 

6. Can operate non-stop on the London-New York route 
with an average annual payload of over 55,000 lbs. 


CANADAIR LIMITED, MONTREAL, CANADIAN SUBSIDIARY OF GENERAL DYNAMICS 


in the waiting room. Excuse me, but I 
wish this sort of punishment upon you 
for your indifference.’’ 

• “I am indignant to the depths of my 
soul at the indifferent attitude toward 
passengers.” 

The writers point out that many pas- 
sengers arc sent by information bureau 
personnel to catch a plane at Vnukovo 
when it actually leaves from Shereme- 
tyevo or Bykovo, a third Moscow airport 
which was to have been closed down 10 
years ago but has seen a traffic increase 
in that period of 10 times the volume 
handled in 1950. 

They emphasize that there are ac- 
commodations for only 452 people at 
the hotels of three airports and that 
passengers spend as much time waiting 
for baggage as is spent on the trip from 
Kiev to Moscow. 

They concluded that the "technology 
of the sky is not lagging” but added: 

"... A variety of ground problems, 
solution of which, as a rule, depends 
on Aeroflot itself, are holding back, like 
shackles, the headlong forward move- 
ments of this sky technology. These 
problems must be solved, and as soon 
as possible. Faultless sendee on the 
ground must be in keeping with the 
technical perfection in tnc sky.” 

Los Angeles Studies 
Future Airport Needs 

Los Angeles— Comprehensive study 
of the future airport and aviation re- 
quirements for Los Angeles and the sur- 
rounding area has been started with 
Stanford Research Institute appointed 
to conduct a study of the information 
needed to determine the long-range 
facilities required. 

Cost of the study may reach S200,- 
000 and will be jointly supported by 
the Haynes Foundation and the South- 
ern California Improvement Founda- 
tion, The study will cover a five-county 
area including, besides Los Angeles 
Count)', Orange, Riverside, San Bernar- 
dino and Ventura counties. 

Purpose of privately financing the 
study by the two nonprofit foundations 
is to eliminate the possibility of special 

groups getting any special consideration 
in respect to airport placement. Scope 
of the survey will cover military, com- 
mercial, private and business aviation 
and information will be sought from 
commercial airlines, fixed-base oper- 
ators, fleet operators and other sources. 
Stanford’s preliminary study is sched- 
uled to be completed in January, 1961. 

Analysis of the preliminary study will 
make it possible to determine the major 
areas of further research required and 
the most effective course of action 
which the research sponsors might fol- 
low in subsequent research. 



SYLVANIA 
GOLD BRAND 
TUBES 

When the timetable says “now,” Sylvania Gold Brand Tubes are ready to take to 
the air. Gold Brand reliability contributes significantly to the dependable perform- 
ance of avionics gear . . . reduces forced “layovers," helps keep airlines on schedule. 
Sylvania Gold Brand Tubes are specifically designed to fill critical circuit require- 
ments. Severe turbulence, high altitude, long demanding hours are routine for 
Gold Brand Tubes. Sylvania subjects them to tests more rigorous than performance 
requirements. For example: GB-5726, double diode detector, and GB-5727, 
thyratron, undergo shock tests of 850g, vibrational acceleration tests of 2.5g for 
96 hours, multiple life tests of 100, 500, and 1,000 hours. They are designed to 
operate to 80,000 feet and at bulb temperatures to 165 °C. 

Gold Brand subminiature, miniature and small power type tubes are all available 
promptly from your Sylvania Industrial Tube Distributor. Try him. Ask, too, for 
your copy of the Sylvania Gold Brand Tubes brochure. Or, write Electronic Tubes 
Division, Sylvania Electric Products Inc., Dept. 1011,1100 Main Street, Buffalo, 
New York. 

SYLVANIA 

s.m<„ * GENERAL TELEPHONE s ELECTRONICS ® 
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BULLETIN FROM 


.WHERE CAPABILITY HAS MANY FACES 


Minuteman, the nation’s first solid-fuel ICBM, blasts from 
underground; silo, left, in tethered firing test. Successful 
Minuteman firings cut test program, saving millions of 
defense dollars. Boeing is weapon-system integrator of the 
6000-mile-range Minuteman missile, now under development. 



FLYING COUSINS. You can cross a continent or an 
ocean in brief hours by Boeing jetliner, then fly to local 
airport or center-city in a helicopter built by Boeing’s 
Vertol Division. Vertol helicopters are flown by the U.S. 
Air Force, Army and Navy as well as by the commercial 
carriers and armed services in many countries. Boeing 
707s and 720s— most proved jetliners in the world-have 
already carried more than 10,000,000 passengers. 



HOTSHOT TUNNEL. Here, in largest privately owned 
wind tunnel facilities in the world, future aircraft, mis- 
sile and space-vehicle models can be tested at speeds up 
to 18,000 miles an hour. Many space-flight conditions 
can be simulated during tests. Decades of emphasis on 
research have enabled Boeing to pioneer nation-benefiting 
advances in vital areas of manned and unmanned flight. 



SEAGOING TURBINES. Boeing gas-turbine engines 
power this high-speed oil company personnel boat as 
well as U.S. Navy minesweeping launches and landing 
craft. Light, powerful, compact Boeing shaft-drive tur- 
bines have scored many firsts: first turbine to power 
highway truck, fire engine, helicopter, locomotiye and 
light airplane. Boeing turbines also serve in jet-engine 
starters used by U.S. Air Force and commercial airlines. 






AIRCRAFT, MISSILES. HELICOPTERS. TURBINES. WEAPON-SYSTEM 




SHORTLINES 


AIRLINE OBSERVER 

► United Research study on international civil aviation policy (AW June 1?, 
p. 38) was scheduled to be delivered to the White House late last week. 

► French government has stepped into the dispute between airlines and jet 
air crews over working hours. Government has ruled jet flying time for 
crews should average 75 hr. monthly. In addition, crews on long jet flights 
are required to have at least four consecutive days off each month. Crews 
were balking against airline attempt to keep them working on jets more or 
less at the same pace as on piston aircraft- 

► Air Line Stewards and Stewardesses Assn, attempt to drop its affiliation 
with the Air Line Pilots Assn, is being blocked by the AFL-CIO, which feels 
the inter-union argument should be settled internally. ALSSA has failed to 
get an independent charter, and AFL-CIO President George Mcany has 
asked the pilots’ union to drop a suit filed against the stewards’ union after 
ALSSA moved from ALPA headquarters. As a result of Meanv’s persona! 
intervention, ALSSA and ALPA officials met in Washington recently to 
discuss their differences. 

► Federal Aviation Agency has intensified its bird control program at Wash- 
ington National Airport. Control tower operators, operations officers and 
airport police are under orders to maintain strict vigilance for unusual bird 
or wildlife activity at all times. Advisory information on bird activity will 
be issued to pilots, and police cars will be dispatched to areas of heavy bird 
concentration where siren blasts will be used to disperse flocks. Shotgun 
noise also will be used to scatter birds without injuring them. Consultation 
with Fish and Wildlife Service experts, Smithsonian Institution officials and 
Audubon Society members will be held to determine other means of con- 
trolling bird flights at airports. 

► Trans World Airlines’ experimental use of Edo Loran and doppler navi- 
gation aids is drawing heavy fire from the Transport Workers Union, which 
fears use of the equipment may lead to eventual displacement of TWA 
navigators. Union spokesmen complain that installation of the units on 
the control panel of one TWA Boeing 707, instead of at the navigator's 
station, has resulted in the copilot taking over strictly navigational duties on 
transatlantic flights. 

► Federal Aviation Agency has issued an order specifying that contracts 
negotiated by the agency in which FAA supplies part or all of the funds 
must include a provision under which a fair share of the rights to data and 
patents will be retained by the government. Share is to be in reasonable 
proportion to the respective contributions of the agency and the contractor. 

► Number of travelers leaving United Kingdom by air exceeded those travel- 
ing by sea for the first time during the first six months of 1960. 

► Pan American World Airways still is interested in a larger, turbofan- 
powered Boeing 707 though it has failed to go ahead on a version designated 
the 707-520. This airplane would have a longer fuselage and an increased 
thrust version of the Pratt & Whitney JT3D turbofan engine. Price 
is reported as a stumbling block. 

► Export-Import Bank of Washington has extended a $3.4 million credit to 
TAI, independent French airline, toward the purchase of one Douglas DC-8 
turbojet transport. Total cost of the airplane is $6.8 million, including equip- 
ment and engine spares. TAI will pay about 41 % of the cost in advance, 
with Douglas Aircraft Co. financing the balance of $600,000. French 
American Banking Coro, of New York will participate in the Eximbank 
credit to the extent of buying early maturities in the amount of $727,000. 

► Watch for a move by El A1 Israel Airlines to expand its routes into Africa. 
Israeli government delegation is now conducting talks on possibilities of 
negotiating bilateral air transport agreements with Ghana, Liberia, Nigeria, 
Mali and Senegal. 


► British European Airways is planning 
to start service to Budapest Apr. 1, 
1961, following agreements reached by 
the British and Hungarian governments. 
BEA will serve the Hungarian capital 
twice weekly by extending its London- 
Prague flight Monday and Thursday. 
Vickers Viscount 806s will be used. 

► British Overseas Airways Corp. is 
using de Havilland Comet 4s removed 
from transatlantic service for its Lon- 
don service to the Far East and Aus- 
tralia. The British carrier has increased 
its London Singapore service from two 
to three flights weekly and Lonclon- 
Australia service from 10 to 12 flights 
weekly. BOAC has begun weekly Lon- 
don-K'arachi service with the Comet 4 
and is operating a twice weekly service 
from London to the Persian Gulf with 
Comet 4s for its associated airline, 
Middle East Airlines. 

► Civil Aeronautics Board has granted 
permission to Eagle Airways (Bermuda), 
Ltd., and Eagle Airways (Bahamas), 
Ltd., to operate jointly under the name 
Cunard Eagle Airways. Cunard Steam 
Ship Co. recently acquired control of 
Eagle and wants the carriers to operate 
with the Cunard name. 

► Federal Aviation Agency will retain 
L. W. Burton as director of Washing- 
ton National Airport. Burton, on leave 
of absence for the past few weeks, had 
been acting director of the Bureau of 
National Capital Airports as well as 
director of Washington National until 
the appointment of G. Ward Hobbs as 
director of the bureau. 

► Northwest Airlines has begun daily 
transpacific flights with Douglas DC-7C 
aircraft to fill the gap in service caused 
by a strike of flight engineers, belonging 
to the International Assn, of Machin- 
ists, which has grounded Northwest's 
fleet of Douglas DC-8 turbojet trans- 
ports. The airline formerly operated 
four DC-8 round trips weekly and three 
DC-7C round trips weekly between the 
U. S. and Far East. 

► Trans World Airlines has started 
three new all-cargo flights this month 
using converted Lockheed L-1649 air- 
craft. TWA began two new weekly 
New York-Shannon-London-Frankfurt 
flights Nov. 1, making a total of five 
flights weekly. A new daily New York- 
Los Angeles-San Francisco flight was 
scheduled for Nov. 10. In addition, 
TWA was scheduled to begin daily 
service from Philadelphia to New York, 
Chicago and Los Angeles Nov. 10. 
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Could you pick the guilty part? 


Professional crime-busters say there's no such thing as 
"looking like a criminal." And it's much the same with re- 
placement parts. A bargain-price substitute often resembles 
the original so closely that even a master sleuth would be 
hard put to find a single clue to prove the difference. But 
it doesn't take your engine long to detect any hidden weak- 
ness. And right then, instead of saving money, you may 
face charges for costly major repairs. 

The best solution is always to specify original equipment 
parts for your Pratt & Whitney Aircraft engines. You can 


count on their quality. It's assured by precision processing 
and rigid quality controls. Through research, refining and 
testing, they are constantly improved to match the require- 
ments of improved engine performance. Without access to 
these improvements, no substitute is likely to measure up 
to the high standards of dependability engineered into Pratt 
& Whitney Aircraft engines. 

Original equipment parts are quickly available direct from 
Pratt & Whitney Aircraft or from its authorized distributors 
in the United States and Canada. 



CANADIAN PRATT & WHITNEY AIRCRAFT CD., LTD. 
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CONVAIR 58-9 proposed supersonic transport configuration would be all-aluminum alloy aircraft to operate in Mach 2.4 cruise range. 
Capacity would be 52 passengers and range would be on the otder of 2,500 naut. mi. with reserves. 


B-58A Proposed for Transport Research 


National research program based on 
the B-58A bomber and aimed at 
establishing design requirements for op- 
erational and salable supersonic trans- 
ports is being proposed by Corn-air Di- 
vision of General Dynamics Corp. 

Major advantage of the program at a 
national level is to fill the time gap be- 
tween now and 1965 when the North 
American B-70 begins to accumulate 
Mach 3 flight hours. Convair’s pro- 
gram would parallel the B-70 project 
and would be expected to produce data 
supplementing that coming from the 
B-70 flights. 

Advantage to Convair is that the 
company can exploit and extrapolate 
its current limited B-58 flight experi- 


ence at Mach 2 to strengthen its com- 
petitive position in the race to a Mach 
3 transport, the agreed goal of the ma- 
jority of American entrants now in the 

Three-Step Program 

Convair’s program aims at the easiest, 
fastest and cheapest way to get opera- 
tional experience with an airplane sim- 
ulating a supersonic transport. It starts 
with the B-5SA Hustler, currently the 
only available plane capable of sus- 
tained supersonic flight at Mach num- 
bers above 1.5, and builds this tlirce- 
stcp program: 

• Existing B-58A would fly simulated 
or actual airline routes at supersonic 


speeds, working in the range from Mach 
1.5 to 2.0. Tin's phase of the program 
would provide an engineering and op- 
erational foundation for solutions of 
numbers of problems, including such 
current unknowns as airport operations 
on the ground and in the pattern, air- 
ways traffic control, sonic booms and 
handling characteristics consistent with 
passenger-carrying operations. Part of 
this step is already scheduled by Na- 
tional Aeronautics and Space Adminis- 
tration for next vear. Using a B-58 op- 
erating out of Edwards AFB. NASA 
pilots and technicians will investigate 
the handling characteristics of the plane 
in simulated commercial use. They will 
study all flight phases from takeoff 
through landing, with side explorations 
into cn route problems of ATC, navi- 
gation, reserves and alternates. 

• “People-pod” with room for five pas- 
sengers and test instrumentation would 
be carried b- the B-58A as the second 

E hasc of the orogram. Purpose would 
c to exolore the subjective reactions of 
passengers in the unusual environment 
of a supersonic transport cabin. One 
example: Pulling back power abruptly 
at Mach 2 cruise produces a 0.7g de- 
celeration. far above the level produced 
bv the most severe current combination 
of braking and thmst reversing. Convair 
says such a modified B-58A could fly 
early in 1962. and would account for 
about S2 mill! n program cost. 

• B-58 transport, model configuration 
58-9, would be designed and built in a 
test quantity of a dozen. This design. 
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drawing on the work already done by 
the company in proposing a B-58C 
supersonic-nission version to Strategic 
Air Command, would be powered by 
four Pratt & Whitney J3S turbojets 
rated at 30,000 lb. thrust each without 
afterburning. The 58-9 would carry 52 
passengers in a conventional fuselage 
replacing the bomber fuselage of the 
B-58C. Operational speed range would 
be Mach 2.4. The airplane would be 
all-alumi um structure, as opposed to 
the stainless-steel makeup of the B-70. 
Convair program dates call for a first 
flight late in 1963 and a total cost of 
about S200 million for design, develop- 
ment. construction and testing of the 
12 airplanes. 

This last steo. according to Convair 
engineers, would provide the final lots 
of data needed to determine the real 
requirements for a supersonic transport. 
With a dozen such aircraft flying in and 
out of commercial fields and operating 
on the world's airways, the key airline 
parameters of utilization, economy, 
maintenance and operational experi- 
ence could be pinned down easily and in 
a short over-all time cycle that would 
meet the requirements of a 1970 com- 
mercial airline. 

Aerodynamic layout of the 58-9 trans- 
port proposal is drawn from the B-58C 
using that plane's delta wing, general 
powerplant arrangement, and vertical 
tail. But a long passenger-carrying fuse- 


lage replaces the short bomber fuselage, 
ami a horizontal tail is added to make 
the stability and control problems more 
easily solvable. 

Tiic B-58C started life as a proposed 
all-supcrsonic-mission bomber built 
around the Pratt & Whitney J58 en- 
gine (AW Apr. 1 8, p. 64). It incorpo- 
rated a few changes in detail layout, 
including a slightly different powerplant 
package installation. 

Convair engineers started with this 



design and modified it to meet their 
studied requirements for a supersonic 
transport. These requirements were de- 
veloped by computer techniques which 
used basic aerodynamic data to develop 
perfonnancc for a family of aircraft 
meeting wide ranges of speed and route 
performance. These “paper” airplanes 
were continuously cycled through the 
computer to produce a series of opti- 

quirements. Nobody believes that the 
58-9 is the optimum supersonic trans- 
port. but some do believe that it is the 
best supersonic transport that could be- 
come available in a short time span. 
Cabin Interior 

Cabin interior of the 58-9 features 
two rows of single seats of the type used 
in the Convair SS0 and 600 transports. 
Seats are on a 38-in. pitch, and the aisle 
width is 18 in. between armrests. Total 
capacity of the cabin is 52 passengers. 

Basic performance calculations show 
a Mach 2.4- cruise speed (1,376 kt.) and 
a 2,525-mi. range. 

Block speed for the route is 1.038 kt. 
Time for the trip figures to be 2.43 hr. 
Reserve range at the terminal is 955 

At a takeoff weight of 190,000 lb., 
the 58-9 would require a field length of 
6,500 ft., and would lift off the runway 
at 199 kt. Landing would take a bal- 
anced field length of 8.700 ft. at a 
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INERTIAL GUIDANCE SYSTEMS NOW IN 
MASS PRODUCTION AT BENDIX E-P 


Unified facilities turn out stable platforms in volume for Pershing, cut lead time 
20%— also offer advanced inertial guidance experience in design and engineering 


Knowmanship in Action 

Inertial guidance capabilities at E-P extend across 
three fronts — design, engineering, and production. Our 
production efficiency is proved by the fact that we are 
now mass-producing complete inertial guidance sys- 
tems, including highly - precise air- bearing gyros — 
"heart” of inertial guidance— for Pershing. We are 
able to do this, and save 20% in normal lead time, 
because of advanced techniques, and most modern 
facilities, coupled with most efficient management. 

We have developed space-age techniques that enable 
us to machine such a difficult material as beryllium to 
tolerances as fine as 10-millionths of an inch. Our 
specially-developed "super-clean room” maintains per- 
fect conditions for assembly, test, and calibration of 
delicate inertial guidance components on a volume basis. 

E-p knowmanship also offers practical advantages 
in inertial guidance design and engineering. We have 


a technical- staff of over 500 devoted exclusively to 
solving inertial guidance problems. Our engineering 
experience includes work with air-bearing gyros that 
float both gimbal and spinning mass, as well as with 
liquid-floated gyros and accelerometers. Gimbaling 
specialists have developed the way to more compact 
inertial guidance platform packaging. 

The point is this. With demonstrated production 
accomplishments — plus practical design and engineer- 
ing experience— we offer a rare degree of proficiency to 
apply to your inertial guidance needs— whether they 
be for outer space or under the sea. Why not explore 
our capabilities! A word from you will bring our com- 
plete story to your desk. 

TECHNICAL KNOW LEDGE + EXPERIENCED MANAGEMENT 
+ SPECIALIZED CRAFTSMAN SHIP = KNOWMANSHIP 


Eclipse-Pioneer Division 

IEIEBBORO. N. J. 
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New! From the Reaction Motors Division of THIOKOL 


HERMETIC BARRIER VALVES 



For pre-packaged storable missile 
applications... long term storage of 
corrosive, exotic propellants. Zero 
leakage. Light weight. Reliable. 


This latest engineering development by the 
Components Department of RMD is answering 
critical plumbing problems in more sophisticated 
second generation missiles. 

Hermetic barrier valves combine metallic seal- 
ing capabilities of burst disc with low pressure 
drop of butterfly valves. They are desi gned for use 
with storable propellants— cryogenics such as hy- 
drogen, fluorine and other hard-to-handle fluids. 

Propellant pressure actuates these valves which 
are flow driven to full open position. Squib powered 
and solenoid-triggered types are also available. 
Sizes Vi" to 10". Reclosure handled manually or 
remote with elastomeric seal. Hermetic butterfly 
eliminates all chance of free particles entering 
propellant stream. 




For full information, contact Sales Manager, 
Components Dept. 


CHEMICAL CORPORATION 

Reaction Motors Division 
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touchdown speed of 148 kt. and landing 
weight of 110,420 lb. 

Convair cost estimates show the 58-9 
could be flown with a direct operating 
cost (DOC) of 2.5 cents per seat mi. 
This multiplies out to S2.060 per su- 
personic flight hour. 

Program Timing 

The Convair program for the 58-9 
configuration assumes that the order to 
go ahead will be given for January. 1961 . 
First flight would be 55 months later in 
October. 1965. First four airplanes 
would be put through a company flight 
test program lasting IS months, while 
FAA, NASA and DOD would evaluate 
their airplanes for a 15-month period. 

Simulated commercial operations 
would begin in early 1965 with a MATS 
squadron doing the operational shake- 
down. and by October that year, the 1 2 
airplanes in the program would have 
accumulated 2,500 total hours of super- 
sonic operational time. 

Initial rate of spending called for is 
S25.5 million the first year, increasing 
to S59 million the second and $67.5 
million the third, during the years of 
intensive engineering design and devel- 
opment. and production build-up. 
Fourth-year spending would decrease to 
$45.5 million as production and test 
continued in parallel, and by the fifth 
year the program cost would be down to 
that required to support the airplanes in 
their operational role. That figure is 
currently estimated as S5.72 million. 
Program Benefits 

Convair argues that everybody in the 
business would benefit from the over-all 
program, just as in earlier national pro- 
grams. The company cites the joint 
NACA-Dcpt. of Defense projects that 
produced the "X" series of research 
aircraft to benefit industry across the 
board, and the turboprop shakedown 
operations conducted bv Military Air 
Transport Service’s 1 .700th Test Squad- 
ron (Turboprop) which fed a fast 
10.000 hr. of flight time with relatively 
unproven power plants into the general 
hopper of operational experience for 

Parallel benefits to industry, the air- 
lines and mihtarv and civilian agencies 
would be produced by the program, the 
company says. For industry, the air- 
plane could serve as a powerplant test- 
lied for a variety of engines, producing 
supersonic cruise data for engines with- 
out afterburning. It could provide 
strength and materials data under con- 
ditions of heat-soaked structure, and 
answer a myriad of questions in the de- 
sign of ancillary systems operating 
under extreme temperature conditions. 

For the airlines. Convair's program 
would provide the answers to most of 
the operational questions before the 
carriers had to commit themselves to 
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Use of enriched propellants, with consequent high gas stream temperatures, 
has emphasized the reliability, performance, and weight advantages of 
secondary injection thrust vector control. Moog has developed liquid second- 
ary injection control with outstanding momentum recovery, stream concen- 
tration and penetration characteristics. The experience gained in the design, 
manufacture and test of these systems constitutes a unique competency. 


MOOG SERVOCONTROLS, INC. 
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finding out the hard tvav through the 
introduction of new equipment. 

For the military, there would be 
technical benefits to add to background 
knowledge for supersonic aircraft de- 
sign. 

For the Federal Aviation Agency, the 
Convair program would help solidify 
thinking and theory into firm require- 
ments for supersonic flight standards. 

Convair wants such a program to be 
jointly sponsored by three of the 
agencies to derive benefits from it: 
FAA. NASA, and the Air Force. 

Admittedly all the aims of this pro- 
gram are not altruistic. Convair’s Ft. 
Worth plant will run down on B-5S 
production, and the company’s experi- 
ence so far with the Model SSO and 600 
follow-on, plus its uncertainty over the 
Model 60, leaves it in too precarious a 
position to tackle a supersonic transport 
project on its own. 

Spokesmen for other segments of the 
American transport aircraft industry 
agree that no company is in a position 
to tackle alone the entire job of de- 
sign and development of a supersonic 
transport. They feel the world market 
is too small and the necessary price 
tag to the airlines too high even if 
the entire market were cornered by a 
single company. 

Cooperative Development 

Cooperative development is one pro- 
posed method now being tried in both 
England and France. But observers 
doubt that any combine of U. S. com- 
panies would cooperate on a joint com- 
mercial airliner. 

Lacking that, the only method seems 
to be an outright subsidy for develop- 
ment, either in the form of an order 
for a specific number from the military, 
or in the form of the kind of proposal 
presented bv Convair. 

Any company would hope for both 
to happen, hut with the military still 
negotiating for subsonic jets and ap- 
parently not eager to commit too much 
of its money for transport anyway, any 
specific order from that quarter seems 
far off. 

Even if Convair gets this program 
through, it will still find itself entering 
1966 with a batch of data and flight 
experience on a Mach 2.4 transport 
which, by its own admission and gen- 
eral agreement among competitors, is 
the wrong speed for a supersonic air- 
liner. Convair will also be facing the 
hard fact of several hundred hours of 
flight time— certainly including some at 
Mach 3-on B-70 prototypes by then. 

Convair is basing its program on 
the hope that progressive development 
through the supersonic range, with more 
complete understanding of the prob- 
lems all the way along, will be of 
greater advantage than plunging directly 
into the Mach 3 speed range. ++ 
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Acceleration 
and high shock 


testing before trigger time, are 
critical to the quality control of 
bomb rack components at Singer- 
Bridgeport. Today high capa- 

machining and electro-mechani- 
cal assembly make Singer- 
Bridgeport a prime supplier to 
the military and sub-contractors. 
Test facilities provide the range 
of equipment needed to check 

close specifications: acceleration, 
vibration and shock, tempera- 
ture, altitude, humidity, saltspray 
conditions. Military and indus- 
trial procurement alike find both 
quality control and quality pro- 
duction at Singer-Bridgeport. 

A comprehensive brochure de- 
scribing these engineering and 
production capabilities is avail- 
able to you on request. „„ 



INGER-BRIDCEPORT 
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HOW FMC’s 
CHEMICAL AND 
MECHANICAL 
EXPERIENCE 
SOLVES MISSILE 
PROPELLANT PROBLEMS 


Food Machinery and Chemical Corporation, through its 
integrated divisional operation, offers a unique capability 
for the design and production of missile propellant 
handling equipment. 

FMC’s chemical background covers years of research, 
development and production of toxic fuels, including 
high-strength hydrogen peroxide and Dimazine® 
(UDMH). Utilizing this extensive experience, FMC’s 
Ordnance Division has developed many new processes, 
systems, and equipment for use in solving critical prob- 
lems in the handling of missile propellants; among them 
high-accuracy metering equipment, and the Bomarc 
decontamination system. 

For more detailed information on these studies and 
for experienced counsel on missile fueling problems, 
contact FMC, a leading developer and producer of 
chemical propellant compounds and the equipment to 
handle them. 


For further information, write on company letter- 
head to Preliminary Design Engineering Dept., 
FMC Ordnance Division. P.O. Box 367, San Jose, 
Calif. Phone CY press 4-8124. 


S FOOD MACHINERY AND CHEMICAL 
CORPORATION 

Ordnance Division 

HOB COLEMAN AVENUE, SAN JOSE. CALIF. 



Illustrated below are some of the 
activities of FMC concerned with 
missile propellants and propellant 
handling equipment, which help 
define a few of the problems 
successfully solved by utilizing 
the combination of chemical and 
mechanical engineering talent 
available. 
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FMC’s New Liquid Propellant Metering 
System Achieves Accuracy to +0.1% 



Mobile metering and control unit tor fueling liquid propellant missiles. 


The crucial reliability of multistage missiles is influenced by the 
accurate measurement and delivery of liquid propellant to the missile 
tanks. For example ... a small error in fuel weight could adversely 
affect the in-flight performance of the missile, causing possible failure 
of the entire mission. 

Food Machinery and Chemical Corporation’s Ordnance Division 
has recently developed a mobile liquid propellant metering and han- 
dling system which promises to solve many missile fueling problems. 
The advantages offered by this unique new system are many. 

Accurately measures and records the amount of fuel delivered to 
the missile tanks. Original specifications called for a metering 
accuracy of ±0.2%. Extensive tests, recorded by precision test 
equipment, show that the system is capable of metering and de- 
livering missile propellants with far superior accuracy— to ±0.1%. 

Automatically compensates for factors influencing fueling accuracy. 
The fuel is continuously sampled and the flow corrected for 
variations in temperature and density. In addition, the fuel which 
vaporizes in the missile tanks is returned to the system, condensed, 
measured, and an equivalent amount added by the metering unit. 

Adaptable to many different missile fuels. The system is designed 
to handle such storable liquid propellants as hydrazine, nitrogen 
tetroxide, Dimazine® (UDMH) and nitric acid. 

Economical to manufacture and safe to operate. To reduce devel- 
opment, manufacturing and operating costs, the system makes 
maximum use of standard, interchangeable, and commercially 
available components. The simple and safe design eliminates 
human errors and danger to operating personnel. 

Mobile and compact. All metering, pumping and control equipment 
is mounted on a single, portable trailer. The complete unit may 
be easily transported, rapidly positioned, and provides a single 
station for the monitoring of fueling operations. 

The successful development of this mobile metering and handling 
system by the engineering staff of FMC’s Ordnance Division is 
another achievement made possible by utilizing the unique combina- 
tion of chemical and mechanical engineering talent available at Food 
Machinery and Chemical Corporation. 
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THE ABC'S OF CRUSADER POWER 

Fighter for fighter, the Navy’s Crusader has logged 
more flight time than any other 1 ,000-plus-mph aircraft 
in U. S. service. Since 1958, this Collier Trophy-win- 
ner has flown the Free World's border-watch from 
Lebanon to Formosa. Over 700 carrier- and land-based 
Crusaders have carried the markings of Navy and 
Marine Corps squadrons.* This year they are being 
joined by a new Crusader — the all-weather F8U-2N. 
A missile-firing, radar-packed extension of the basic 
Crusader design, the -2N takes over the Peace Patrol 
at nearly twice the speed of sound! 


CHANCE 

VOUGHT 



AERONAUTICS 

DIVISION DALLAS, TEXAS 
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o was taken in National Bureau of Standards experimental program. Intermittent combustion starting at the front of sphere 
at right moving through hydrogen-air mixture at Mach 4.90 shows the high frequency of the oscillations in clear, shaded bands. 


Supersonic Combustion Probed 


New technique for studying super- 
sonic combustion by photographing the 
flight of small hypersonic missiles 
through combustible gases has been de- 
veloped at the National Bureau of 
Standards. 

Early results from the experimental 
method included schheren pictures of 
laminar combustion in a supersonic gas 
stream, probably the first time this phe- 
nomenon has been photographed. 

Application of the method will pro- 
vide insight into the problems of stabi- 
lizing detonation waves on vehicles in 
order to reduce the drag or increase the 
thrust by external burning. Data for the 
design of flame holders for supersonic 
combustion could also be one dividend 
nf the program . 

Supersonic Combustion 

Supersonic combustion has been stud- 
ied in the past by using shock tubes, 
closed ducts and free jets. 

The Bureau says some of these re- 
sults have been ambiguous and that the 
shock tube experiments can't be trans- 
posed to the conditions of a moving gas 
stream and a stationary wave on a fixed 
object. 

The Bureau's approach, devised by 
E. W. Rucgg of the combustion con- 
trols group, is to establish the shock 
wave ahead of the moving missile, and 
then to induce combustion. Stagnation 
temperatures are realistic, and results 
arc not affected by mixing methods or 
turbulence. 

Nylon spheres of 0.785-in. diameter 
were fired into a mixture of hydrogen 
and air at Mach numbers between 4.2 


and 6.5. Combustion was started bv 
compression and heating in the shock 
wave standing on the missile. 

One set of tests showed that combus- 
tion was steady around Mach 4. with 
separate shock and laminar combustion 
waves established at the leading surface 
of the sphere. But at about Mach 5, 
combustion became intermittent and at 


higher speeds the wave appeared to be 
a strong detonation wave which sep- 
arated into a shock and a laminar 
combustion wave. 

At pressures of J and 1 atmospheres, 
stagnation temperatures in the detona- 
tion wave increased by 1.000C and 
700C respectively due to the missile 

Frequency of the intermittent com- 
bustion was estimated at 800 cps. 



Breguet 941 STOL Prototype Takes Shape 


Fuselage of Brcguct 941. French STOL cargo aircraft, is out of jigs for installation work 
on program aimed at first flight next April. Type 941 uses vectored slipstream principlc 
to achieve short takeoffs and landings, turning the slipstream from four tractor propellers 
driven by I itrbonicca Turnio III D turboprop engines. Company is currently showing 
mockup of Type 942. a pressurized passenger-carrying proposal, to prospective airline 
customers. Type 942 would carry 50 passengers, or an alternate of 40 passengers and 882 
cu. ft. of cargo, in a fuselage with circular cross-section of 9.57-ft. diameter. 
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SPECIFY 



SUPER-T TEFLON 
1 24001 -S-L 

Mll-H-25579 Hose Assembly 


SUPER "T-HP" TEFLON 
129001 -S-L 

ARP 604 Hose Assembly 


1 1 3026-S-L 

("113" Hose up to 40% lighter 
than conventional MIL-H-8794) 


FOR EVERY AIRCRAFT AND MISSILE 


1 12-3 13-31 3-S-L 
MS 28759 Hose Assembly 
MIL-H-8788 Hose 


1 12-342-342-S-L 
MS 28762 Hose Assembly 
MIL-H-8788 Hose 


1 1 1 -31 2-3 1 2-S-L . 
MS 28741 (MIL-H-8795) 
Hose Assembly 
MIL-H-8794 Hose 


FLEXIBLE FLUID LINE REQUIREMENT 



STRATOFLEX offers complete hose assemblies, hose and 
fittings in a wide range of sizes and types, allowing engineers 
exceptional freedom in equipment design. Stratoflex flexible 
hose and fittings are available for most fluid applications 
and for a wide range of pressures. Medium pressure 
Super-T Teflon* and high pressure Super "T-HP" Teflon* 
are designed for extreme temperature applications. 




SPECIAL CONFIGURATIONS— shown here k 
a tew of the many different configura- jj 
is Stratoflex has supplied to industry, [j 

(Above hose assemblies conform in every detail to specifications listed.) 


GET COMPLETE INFORMATION! Write for Stratoflex Aircraft . & Missile 
Catalog, Super- T Teflon Bulletin S-3 or Super "T-HP" Teflon Bulletin S-7. 


French Control System 
Monitors Flying Speed 

Approach control system that mon- 
itors the flying speed of an airplane and 
maintains it at a constant value is be- 
ing developed bv Sncctna. French na- 
tional engine factory. 

System is built around throttling the 
turbojet exhaust nozzle to vary thrust as 
required to maintain constant flight 
speed. Experimental flight tests have 
been made with the delta-winged SE 
212 “Durandal." a prototype light- 
weight interceptor, and the Dassault 
Mirage III delta-winged interceptor 
now in production for the French air 
force. Powerplants used in both air- 
planes were Snecmas Atar 9 engine 
rated at 13.200 lb. thrust with after- 
burning. 

Cambodian Air Force Buys 
Two Alouette Helicopters 

Cambodian air force has purchased 
two Sud SE 3130 Alouette 2 helicopters 
and plans to buy eight more for use as 
aerial ambulances, liaison and reconnais- 
sance aircraft. 

Pilots and mechanics have been 
trained in France and a French air force 
ofiiccr has been assigned to Cambodia 
for technical assistance. Laotian air 
force previously acquired two Alouette 
2s for mountain work. 


PRODUCTION BRIEFING 


Grumman Aircraft Engineering Corp. 
received a S35.7 million Navy contract 
last week for continued production of 
the S2F-3 anti-submarine aircraft. 

Federal Electric Corp.. service divi- 
sion of International Telephone and 
Telegraph Corp.. received a S9.3 mil- 
lion Navy contract for the operation 
and maintenance of the \.i- il Missile 
Facility at Pt. Argucllo. Calif, for the 
next three years. 

S|xrrv Utah Engineering Division of 
the Sperry Rand Corp. received a 
S3. 1 30.00(1 Army contract for continued 
research and development of the Ser- 
geant missile system. 

Research Division of Curtiss-W right 
Corp. has been given over S 500.000 in 
contracts for research, development and 
production of beryllium oxide ceramic 
components for iiuclcar reactors, in- 
cluding components for the Tory II-A 
ramjet propulsion reactor. 

Aerojet-General Corp. received a 
SI. 359.000 Army contract for produc- 
tion of rocket motors for the Hawk. 



These are men you should know 

DELAVAN FUEL INJECTOR SPECIALISTS 


Their names are Warren Ferguson and Robert Triplett. Ferguson is General 
| Foreman of Delavan's Machining Division. Triplett is General Plant Super- 
| intendent. They have equipped Delavan with the men and machines to build 
fuel injectors to the most demanding tolerances. All designs are cleared with 
j Bob Triplett before drawings are released for production. You can be sure 
Delavan can manufacture the fuel injector you need. These men and Delavan's 
I staff of project and sales engineers are the main reasons leading turbo-jet, 
rocket and APU manufacturers rely on Delavan. 

If fluid metering and atomization are part of your product, take advantage of 
Delavan's specialized experience and proven ability to deliver aircraft quality 
at high production rate-. Send specifications to the address below for obligation, 
free recommendations. 
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Nimbus Will Test Electrostatic Camera 


By Philip ). Klass 

Princeton, N. J.— New type of camera 
for satellite use, which records images 
electrostatically on plastic tape, is being 
developed here for the National Aero- 
nautics and Space Administration's ad- 
vanced meteorological satellite. Nim- 
bus, by Radio Corporation of America's 
Astro-Electronics Division. 

The new “electrostatic tape camera" 
proxides an image-recording technique 
which combines manv of the advantages 
of magnetic tape and photographic film 
without certain of their disadvantages 
for space applications. 

For example, the new camera’s plastic 


film has a data storage capacity which 
is considerably greater than that of mag- 
netic tape and is comparable to that of 
photographic film. But like magnetic 
tape, no on-board chemical processing 
is required to read out the image. The 
image can be stored for extended pe- 
riods, vet can be instantly erased if 
desired and the plastic film reused. 

The electrostatically recorded plastic 
film could be returned from orbit in 
a re-entry capsule without danger of 
damage by Van Allen or other radia- 
tion to which photographic film is vul- 
nerable unless heavily shielded, or the 
image can be read out electronically and 
transmitted by radio to the earth. 


The electrostatically recorded image 
is read out by an electron beam which 
can scan at extremely high speed, pro- 
viding very large bandwidth without 
the mechanical complexity now re- 
quired for wideband magnetic tape 
recorders, according to RCA scientists. 

Readout does impair the stored im- 
age but four or more successive read- 
outs can be made before there is signifi- 
cant loss of detail. 

Because the electrostatic camera com- 
bines the record and readout functions 
in a single unit its over-all image quality 
is expected to be superior to that obtain- 
able from a conventional television 
videcon camera and magnetic tape re- 



FIRST READOUT of television test pattern image stored for four days on electrostatic tape, shown left, reveals good detail and halftone 
reproduction. Second readout, shown right, immediately following first shows very slight loss of detail. 
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parent plastic base, coated with thin gold 
layer, then a photocondnctor and an insula- 
tor which carries charge pattern of image, 
cordcr combination, according to RCA. 

Although not required for the NASA 
Nimbus application, the electrostatic 
camera holds promise of extremely high 
resolution, according to Richard Callais, 
manager of analog and video systems 
for Astro-Electronics Division. This sug- 
gests that the new image-recording 
technique could find use in military 
reconnaissance vehicles. 

Wright Air Development Division's 
Reconnaissance Laboratory is actively 
pushing for development of image re- 
cording techniques which do not use 
conventional silver halide emulsions 
which arc vulnerable to radiation from 
Van Allen belts and nuclear explosions 
(AW Aug. 1. p. 72). 

The factor which limits the resolu- 
tion of the electrostatic camera is not 
the grain of the recording medium, as 
it is with conventional photographic 
film, but rather the minimum obtain- 
able diameter of the electron beam 
which is used to read out the stored 

Experimental models of the new type 
camera have been constructed to test 
the principle and a fully operational 
model is expected to be available within 
nine months. 

A strengthened version, suitable for 
airborne or satellite use, with resolution 
equivalent to that obtainable with pho- 
tographic film, could be built by the 
summer of 1962, if RCA got the go- 
ahead today, according to Barton Kreu- 
zer, vice president and general manager 
of Astro-Electronics. 

How It Operates 

Although RCA's electrostatic camera 
and General Electric’s new thermoplas- 
tic recording technique (AW Jan. 18, 
p 87) both use plastic tape as the re- 
cording medium, the two techniques 
are fundamentally different. 

(GE’s thermoplastic recording uses 
plastic tape coated with transparent 
conducting film on top of which is a 
J-mil-thick layer of a thermoplastic film. 
Information is stored on the three- 
layer film by means of an electron gun 
which produces a varying pattern of 
charge. The film then is subjected to 



COMPARATIVE DETAIL that can be obtained with two different optical resolutions is 
shown in these photographs of Newark International Airport, Photo above has resolution 
of 88 ft. per optical pair, while that below is 8.8 ft./optica! pair. Photographs were made 
using a simulator developed by Radio Corporation of America which permits optical photo 
to be viewed with a wide range of resolutions. 
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high-temperature, hermetically sealed 
solenoid by Barber-Colman . . . 
operates 1000 hr at 1000°F 


Operating temperature — 
to lOOO'F 


Here is an entirely new, hermetically sealed solenoid that may open up 
many important new design avenues for you. Rated for twice the life of pre- 
vious models, this Barber-Colman unit can be used with electromechanical 
devices operating at temperatures previously nonaccessible. A special ce- 
ramic protective coating, which will withstand 1600°F, helps achieve a 
guaranteed life rating of 1000 hours at 1000° F for this solenoid. Priced 
substantially lower than present nonhermetic units on the market, this 
advanced solenoid can also help you build favorable economic as well as 
operating advantages into your designs. Consult the Barber-Colman engi- 
neering sales office nearest you: Baltimore . . . Boston . . . Dayton . . . 
Fort Worth . . . Los Angeles . . . Montreal . . . New York . . . Rockford 
. . . San Diego . . . Seattle . . . Winter Park, Florida. 


Plunger travel— .020' 
Average output force at 
8 watts & 1000 # F— 1.5 lb 
Average output force at 
lOO watts &1000°F— 2.7 lb 
Weight— .28 lb 
Meets requirements 
MIL-E-5272C 




RF hinting which causes the thermo- 
plastic film to be deformed physically in 
a pattern corresponding to the charge 
pattern, after which the thermoplastic 
hardens. The stored image can then 
be viewed by running the film through 
a projector.) 

The recording medium for the RCA 
electrostatic camera is a four-layer tape. 
The base consists of optically trans- 
parent Mvlar, called Cronar. measuring 
60 to 125 microns thick. (See sketch.) 
Atop the Cronar is deposited an ultra- 
thin film of gold, about 0.01 micron 
thick, which serves as a conductor. 
Atop the gold is a thin film of photo- 
conductive material, such as antimony 
trisulfide-also used in commercial TV 
vidccon tubes. Finally there is a thin 

0.6 micron thick. Along each edge of 
the four-layer tape is a metal conduct- 
ing strip which makes contact with the 
thin gold film. These metal strips also 
serve as spacers when tape is on a reel 
to prevent adjacent layers of tape from 
making contact with one another. 

To record on the tape, a broad elec- 
tron beam floods the entire surface of 
the polystyrene insulator, building up 
a voltage potential (charge) between its 
surface and the gold conducting layer 
(and the metal conducting strips along 
the edges). 

Simultaneously a conventional opti- 
cal lens-imaging 'system projects the de- 
sired image on the transparent Cronar 
base. (See sketch.) The light areas of 
the image pass through the Cronar 
base, and also through the ultra-thin 
gold film which is optically transparent, 
to fall upon the antimony trrsnlfide 
photoconductor. Those portions of the 
photoconductor that are illuminated bv 

mg the charge on the polystyrene in- 
sulator to drain off to the gold con- 
ducting layer and the metal conducting 

tor which are not illuminated remain 
non-conducting and over these areas 
the charge on the polystyrene insulator 

For those portions of the image that 
are gray-scale (neither white nor black), 
the photoconductor film will become 
partially conducting, causing a reduc- 
tion but not a complete loss of charge 
on the polystyrene film. 

The net effect of the process is to 
create a pattern of electrostatic charge 
across the surface of the polystyrene in- 
sulator which is a duplicate of the 
white, black and gray areas of the orig- 
inal image. With proper design and 
choice of materials, the charged pattern 
will remain for many weeks, RCA rnain- 

The tape is then advanced to another 
frame and the whole process is repeated 
to record another picture. Readout of 



FOR RADAR 

B&L optical-electronic-mechanical capabilities 
assure accuracy in missile tracking system 

The strength of our missile defense program depends 
in part on extreme accuracy of radar tracking. 

Bausch & Lomb has developed a camera lens 
for boresighting a radar antenna — in essence, this lens 
checks the performance of radar just as one’s 
vision is checked in an eye examination. 

Accuracy of this lens system easily meets the most 
extreme requirements. 

The same skills that made possible this missile track 
radar camera lens are available to assist on your project. 
Write us for full details. Bausch & Lomb Incorporated, 
Military Products Division, 82111 Bausch St., 

Rochester 2, N. Y. 


BAUSCH & LOMB 
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This is systems capability at NA A- Columbus 


The Columbus Division of North American 
Aviation is one of the most complete 
centers of advanced systems technology in 
the world. Much of the progress in our mod- 
ern technology was pioneered in the exten- 
sive facilities operated by the Columbus 
Division. Here practical production evolves 
swiftly from original concepts. Economy 
through efficiency is the constant theme. This 
is true systems management capability . . . 
this is the Columbus Division. 

THE COLUMBUS DIVISION OF A 

NORTH AMERICAN AVIATION, INC. T 

Columbus. Ohio new TARGET missile. Two missiles in one, this unique target missile can carry 

out either high or low level missions equally well. It performs from subsonic 
through Mach 2 speeds, and from ground level to 60,000 feet. Under development 
for the Army by the Columbus Division, it is rocket launched, ramjet powered. 




the stored image can be made imme- 
diately or the tape can be reeled up and 
readout made at some later time. 

To convert the electrostatic image on 
the tape into electrical signals which 
can he transmitted hack to earth, the 

an electron beam. This one must be 
tightly focused for optimum resolu- 
tion. in contrast to the flood beam used 
to produce the initial charge on the 
polystyrene surface. 

The readout beam is caused to scan 
the surface of the polystyrene insulator 
by conventional electromagnetic (or 
electrostatic) deflection plates. As the 
electron beam contacts each spot size 
area, the amount of beam current that 
flows at that instant will be inversely 
proportional to the electrostatic charge 
level of that area and therefore directly 
proportional to the light intensity of 
the original image at that point. 

The readout of the image by the 
finely focused electron beam results in 
some loss of charge differential between 
light and dark areas of the original im- 
age- ^ Aviation 

Week, an image that was recorded six 
hours earlier was read out four times be- 
fore there was significant loss of detail. 

To erase the electrostatically stored 
image, the entire polystyrene insulator 
surface is illuminated by a flood-type 
electron beam which equalizes the 
charge across the entire surface. 
Performance 

The halftone rendition of the electro- 
static tape camera is equal to that 
obtainable from conventional TV vidc- 
con cameras, according to RCA scien- 
tists. 

The quantum efficiency of the semi- 
conductor/photoconductor is about 
50%. making it comparable to photo- 
graphic films in sensitivity. 

A peak highlight exposure of 0.01 
foot candles per second is adequate for 
photographing a standard TV test pat- 
tern, according to RCA. With the 
use of electronic image intensifying 
techniques, now under investigation 
here, the electrostatic Cape camera could 
operate at light levels only 1 /1,000th 
as high. A three-stage image intensi- 
ficr could cut required light level by a 
factor of perhaps 50.000:1. RCA be- 
lieves. 

The most significant factor in deter- 
mining the resolution obtainable with 
the new electrostatic tape camera is 
the spot size of the readout electron 
beam. Considerable effort is under way 
at RCA in developing techniques for 
reducing beam spot size. One prom- 
ising technique is to use a magnetically 
shielded cathode. 

Company scientists here are confi- 
dent that within several years it will be 
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ROLLS-ROYCE POWER FOR AIRCRAFT 
BUILT IN NORTH AMERICA 


BOEING 

707/420 

CONWAY 
BY-PASS TURBOJET 


DOUGLAS 

DC-8/40 

CONWAY 
BY-PASS TURBOJET 


CANADAIR 
FORTY FOUR 

TYNE PROP-JET 


GRUMMAN 

GULFSTREAM 

DART PROP-JET 


FAIRCHILD 

F-27 

DART PROP-JET 



ROLLS-ROYCE Of CANADA LIMITED. BOX 1400. ST. LAURENT, MONTREAL 1. P.O. 

ROLLS-ROYCE LIMITED • DERBY - ENGLAND AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 
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Datacom Control-Display Link 

Control-display link, called Datacom, between a data processing system and its input-ontpnt 
devices, displays inpnt-ontpnt in alplia-numcric form on cathode ray tube for inspection 
by human operator before transmittal to machine or readout devices. Operator can 
approve, edit or correct any of the displayed information before authorizing its transfer 
to data processing system or readout devices. Datacom includes magnetic storage drum, 
built into desk pedestal, with capacity of 3.072 bits for storing information during 
inspection. Datacom can send and receive data at approximately 3,600 characters per 
second. Manufacturer: The Electrada Corp., Electronics Division, Culver Cits', Calif. 


possible to produce electrostatic tape 
cameras that can match the limiting 
resolution of about 100 optical lines 
per millimeter obtainable with con- 
ventional photographic films. 

Callais points out that the whole 
question of photographic resolution, in 
terms of being able to discriminate be- 
tween different objects of interest, is 
neither well defined nor understood al 
present. (National Bureau of Stand- 
ards has recently developed a new cam- 
era capable of projecting 30.000 lines 
per inch, to be used as a research tool 
for developing "a standard method for 
determining the resolving power of pho- 
tographic materials." because there is 
no such standard at present.) 
Imagery Simulator 

RCA's Astro-Electronics Division has 
constructed an imagery simulator which 
it uses for experimentation to evaluate 
the effect of resolution, noise and spe- 
cial electronic processing techniques on 
a human observer's ability to pick out 
important details from an aerial or satel- 
lite photograph. 

The simulator can produce a TV 
picture with a resolution ranging from 
120 to 1.000 lines. Noise can l>c in- 
jected to correspond to that encoun- 
tered in radio transmission, to deter- 
mine its effect on interpretabilitv. Con- 
trols permit the operator to stretch the 
gray scale of the picture to bring out 
more detail, or to outline areas of equal 


brightness (or darkness). This is par- 
ticularly valuable in analyzing meteoro- 
logical satellite photos of cloud forma- 
tions to locate the most intense energy 
levels. Other controls, which differ- 
entiate the video signal, producing a 
visual display which resembles a relief 
map, also can be used to bring out de- 
tails which might otherwise elude the 
human observer. 

The Astro-Electronics Division also is 
developing a new means for producing 
])hotographs of video information ra- 
dioed back by satellite at ground re- 
ceiving stations. At present this is done 
by recording data on magnetic tape, 
playing it back over a TV-tvpe moni- 
tor. then photographing the monitor 
with a camera. 

RCA believes this operation can be 
performed in a single step by using an 
electron beam, modulated bv the re- 
ceived video signal, to record the pic- 
ture directly on photographic film. 
(The same principle has been used in 
electron microscopes.) In this way the 
distortion which occurs in the camera 
lens and the smearing that occurs on 
the TV screen phosphor will be elim- 
inated. Here, as with the electrostatic 
tape camera, the resolution will depend 
upon the ability to obtain a finely fo- 
cused electron beam. 

The division here is building an ex- 
perimental model, using five-inch wide 
film, which is expected to be com- 
pleted early next year. 



and in production 
quantities! 
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Somewhere North of Baffin Bay 

The Arctic is almost as silent and lifeless as an 
ice-cube. But, deep inside it, these 400-foot long 
missile-detection antennas will guard the life of 
our country. 


They're part of a Ballistic Missile Early Warning 
System (BMEWS). Officially, you'd call them surveil- 
lance radar antennas. Yet, they look like over-sized 
baseball mitts. That web-like framework can detect 
(or spot) a far-off missile darting through the shiver- 
ing Arctic sky, and rifle its speed and direction to any 
of our military bases in seconds. 

Up here, weather is a constant battle. Arctic storms 
slam into the 163-foot high antennas, and rake icy 
fingers back and forth over the mesh-faced structures. 
But they'll stand for years. The D. S. Kennedy Com- 
pany, builders, made certain of that by weaving foot 
after foot of USS National Seamless Mechanical Tub- 


ing into every antenna. 

USS National Seamless Mechanical Tubing is an 
ideal load-carrying member, because it resists bend- 
ing stresses in all directions and gives you a superior 
cross section. It absorbs and localizes shock. And 
for a given size and weight, the tubular form with- 
stands more load than other sections. 

USS National Seamless Mechanical Tubing also 
fabricates easily into parts. It's stocked by National 
Tube Distributors all over the country. They will 
gladly show you how to use USS National Mechanical 
Tubing in your next application. See your National 

T ube Distributor. USS and National an registered trademarks 




National Tube 
Division of 
United States Steel 



jcuxorj 

CIRCUIT BREAKER 
06740-1-7 


GET THE EXTRA SPACE SAVINGS - GET THE EXTRA RELIABILITY 


Exclusive Characteristics of these Circuit Breakers 



Data Processing Advances in West Europe 


Washington— Digital computer tech- 
nology in the United States, sparked 
by large U.S. military funding for de- 
fense purposes, is several years ahead 
of data processing in Western Europe. 
But West European scientists are do- 
ing excellent work in computer theory 
and concepts, and their industry is 
mushrooming as it has in the U.S. 

This is the appraisal of Isaac L. 
Auerbach, top computer specialist who 
has just completed a seven-week survey 
tour of West European computer la- 
boratories and facilities under the spon- 
sorship of the Office of Naval Research. 
Auerbach, who heads a computer- 
datamation engineering firm bearing his 
name, did not visit Russia during this 

Progress Report 

Auerbach ranks Britain second to the 
U.S. at present in the status of its 
computer technology, but expects Rus- 
sia will be number two within five years. 
Germany and Japan also arc moving 
up fast, he says. 

Auerbach cites reports that the Red 
Chinese continue to astound the Rus- 
sians with their speedv development 
of computer technology. One year after 


Red Chinese scientists visited Russia 
for a look at the Soviet Bcsscm digital 
computer, they had constructed a much- 
improved version, Auerbach says. 

“The area of information processing 
is vitally important to every nation, 
Auerbach says. "There is no doubt 
that the quantity of a country’s in- 
fonnation processing systems is as valid 
an index of its economic progress as, 
for example, kilowatt hours of electric 
power or tons of steel it produces." 

Research in pattern recognition and 
self-learning machines is under wav in 
many West European countries, as in 
the U.S., Auerbach reports. Among 
the more interesting programs cited bv 
Auerbach were the following: 

• Alpha-numeric character recognition, 
using novel technique which overcomes 
imperfections in the character or devia- 
tions from the idealized character shape, 
is under investigation at Technishe 
Hochschule Karlsruhe. Germany. Total 
of 19 measurements made as the char- 
acter is moved around a resistance 
matrix are sufficient to identify the 
character. Technique is based on prin- 
ciple of measuring character shape by 
the potential gradients its shape pro- 


• Technishe Hoschule Vienna is ex- 
perimenting with magnetic cores to 
attempt simulation of conditioned re- 

• Solartron Electronic Group. Ltd., 
Britain, has developed a device capable 
of reading fixed type face characters at 
a rate of 240 per second, and rate can 
be increased up to 3,000 per second, 
Auerbach was told. 

Storage-Memory 

The University of Manchester, Bri- 
tain, has developed a new type of fixed 
high-speed memory for storage of read- 
in commands and sub-routines. It is 
similar in operation to ferrite core 
memory, except that it uses solid rods 
which eliminate the costly and difficult 
task of threading tiny cores. The 
memory consists of a large piece of 
metal mesh, resembling a window 
screen, with ferrite rods and flux-return 
rods placed in the holes between the 
wires. One unit which Auerbach saw, 
measuring approximately 3x8 ft., 
stores 8,192 words with an access time 
of less than 0.2 microsecond and cycle 
time of less than 0.4 microsecond. 
Memory will be used in University of 
Manchester’s MUSE computer and the 


West European Computers 


Major computer manufacturers and laboratories in West 
Europe, and the names/dcsignations of computers they produced 
or now have in development, cited by Isaac L. Auerbach, include 
the following: 

► GREAT BRITAIN: 

• LEO Computers. Ltd.: LEO I, II and III. 

• Ferranti, Ltd.: Mark I. Pegasus I, II, Mercury. Perseus. 
Argus, Sirius. Atlas, Orion and Apollo. 

• Elliott Bros.: 402, 405. 802. 803 and 503. 

• EMI Electronics. Ltd.: EMIDEC 1100. 2400. 

• International Computers and Tabulators, Ltd.: 1202, 1301. 

• Standard Telephone &• Cables: STAN'I'EC Zebra. STANTEC 

• Solartron Electronic Croup, Ltd.: Minispace, Space 30. 

• English Electric Co., Ltd.: Ace. Deuce. 

► FRANCE: 

300 DR 8 

• Socictc D’Elcctroniquc ct D’Automatisme (S.E.A.): CAB 
500, CAB 3030. SEA 3000 SEA 3900. 

• Socicte Nouvellc D'Electroniquc (S.N.E.): KL-901. 

► WEST GERMANY: 

• Siemens & Halske: 2002. 

• Telcfunken: TR-4, TR-5. 

• Olympia Werkc: Omega. 

• Standard Elcktrik Lorenz: ER-56. 


• Zusc: Z-22, Z-23, Z-31. 

• Max-Planck-Institut fuc Pliysik Munich: G-3. 

• Technische Hochschule Munchcn: PERM. 

• Technische Hochschule Darmstadt: DERA. 

► ITALY: 

• Olivetti: ELEA 9003. ELEA 6001. 

• University of Pisa: CEP. 

► SWITZERLAND: 

• Swiss Federal Institute of Technology: ERME’IU. 

► THE NETHERLANDS: 

• N. V, Electrologica: X-l. 

• N. V. Phillips: Pascal, Stevin, Mona Lisa. 

• Mathcmatisch Centrum: Annac, Ferta. 

► SWEDEN: 

• Facit: BESK. EDB-2. 

• Akticbolagct Bo Nyman (A.B.N.): Wcgeinatic 1000. 

• Swedish Board for Computing Machinery: Besk. 

► DENMARK: 

• Regnecentralen: Dask, Gicr. 

► AUSTRIA: 

• Technische Hoschule Vienna: Mailucfterl. (English transla- 
tion: "Mild spring breeze," a spoofing commentary on the 
machine’s speed and capacity compared with the U. S. "Whirl- 
wind" computer, originally developed for air defense problems.) 
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Swift and precise 
sequential control of 
Honeywell’s ASROC 
provides the first 
long-range anti- 
submarine weapon 



Honeywell 





The Task — Provide celestial accuracy for massive sensing devices. 
The Solution — Hydrostatic bearings for smooth, rigid, 

‘frictionless" support. 


In Polaris submarines and other military applications, these 
hydrostatic bearings, developed by Norlronics, are particularly suited to 
virtually frictionless support of a large structure, which can be 
positioned accurately by a servo system with no unevenness, runout or 
binding — yet extremely stiff under applied loads. 

A NOTE FOR TALENTED ENGINEERS: 

We invite your inquiry as to important positions at Norlronics’ 
Precision Products Department. Excellent salaries for qualified men 
in both our Systems and Component Groups. 


NORTRONICS 

A Division of 

NORTHROP CORPORATION 


Contact E. P. Reardon 


PRECISION PRODUCTS DEPARTMENT 
NORWOOD, MASSACHUSETTS 

Field Offices 
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Atlas being built bv Ferranti, Ltd. 

The Atlas will have a storage capacity 
of one million words, half of it pro- 
vided by the ferrite rod matrix, the 
other half by magnetic drum. Inter- 
esting feature of the machine will be 
its ability to "learn" which elements 
in the rod matrix are not being used 
during any portion of the problem and 
to automatically transfer this informa- 
tion to a magnetic drum to make room 
in the matrix for other more frequently 
used commands. 

Wired Core Storage 

Auerbach found considerably more 
interest in and use of wired core and 
coincident memory storage in West 
Europe than in the U. S. In The Nether- 
lands, N. V. Electrologica has devel- 
oped a novel machine for mechanized 
wiring of tiny ferrite cores. Machine 
operates under control of a punched 
tape program. 

Moderate-cost, large capacity, ran- 
dom access tape unit is being developed 
by Standard Elektrik Lorenz of West 
Germany, for handling air passenger 
reservations of British European Air- 
ways and Air France. The memory, 
called the K-10, employs 10 tape 
handler bins in which magnetic tape is 
stored, lire K-10 bears some resem- 
blance to an older Burroughs device. 
Each bin holds about 328 ft. of tape, 
each capable of storing three million 


PRECISE DC TO DC AMPLIFIER 



This new amplifier assembly consists of an input mechanical 
modulator, a high gain AC amplifier and an electrical demodulator 
output. With associated Kearfott network assemblies D4818 or 
D4819, this assembly functions as a DC operational amplifier 
with a gain in the range of 1 to 10 — with an accuracy of =0.02%. 
The amplifier is also capable of delivering 10 volts DC 
to any load in excess of 5000 ohms. 
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New Ai Research system delivers nitrogen in liquid form 
from storage system to cooling area 


Now units requiring cryogenic cooling no longer need be 
designed with allowances made for bulky expanders or adjacent 
storage tanks. 

The new- AiResearch system transfers the coolant in liquid 
form to a point of use 25 feet or more away . The liquefied gas 
passes through an uninsulated, small, flexible tube which can 
be bent over and around obstructions. Because the storage 
system can be placed anywhere, space limitations arc overcome 
and vehicle installation problems are simplified. 



The complete system includes the cryogenic liquid container, 
pressure and flow controls, the liquid transfer tube and cooling 
adapter. The system can be operated w'ilhout external power. 
It can be used with missile, aircraft, space or ground based 
units and can be converted to a closed-cycle system with the 
addition of a small gas liquefier. 

AiResearch has pioneered many new developments in the 
cryogenic field. It is presently engaged in work on systems 
utilizing helium, hydrogen or neon as coolants, and cryogenic 
systems for zero G operation. 

• Please direct inquiries to Los Angeles Division. 


AiResearch Manufacturing Divisions 


Systems and Components /o 


Los Angeles 45, California • Phoenix, Arizona 
: AIRCRAFT. MISSILE. SPACECRAFT. ELECTRONIC. NUCLEAR AND 


INDUSTRIAL APPLICATIONS 


decimal digits, with an average access 
time of 10 sec. The device can read 
out or write in simultaneously on four 
tapes. The unit will sell for less than 
SI 8,000, Auerbach was told. 

Thin Film Memory 

In West European laboratories, as in 
the U.S., there is considerable effort 
in thin film storage. International Busi- 
ness Machines Corp.’s laboratories in 
Zurich are doing basic research in this 
field. Their finding that thin films have 
an intrinsic ferromagnetic resonance of 
about 1,000 me. suggests that the fast- 
est access time available with thin films 
will be of the order of 0.1 microsecond, 
unless they are operated as parametric 
amplifiers. IBM Laboratories studies 
indicate that the magnetic domains lock 
onto impurities in the crystal as they 
advance along the film. 

New material for thin films, called 
Cyra Alloy, developed by Britain’s In- 
ternational Computers and Tabulators, 
Ltd. (ICT), reportedly eases the prob- 
lem of thin film reproducibility. Thin 
film storage matrix made with the new 
alloy has demonstrated access times of 
tens of nanoseconds, Auerbach was told. 

However, Auerbach expressed the 
view that considerably more research is 
required before thin film memories 
reach the stage that thev can be eco- 
nomically produced in large arrays. 

r ‘'SWfflT 1 I 
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Important new developments in 
power tubes and semiconductor devices 
and techniques reported at the recent 
National Electron Devices Meeting in 
Washington include the following: 

► High Power Traveling Wave Tube- 
A traveling wave tube which produces 
peak power of more than 4.0 megawatts 
and average power of 8.0 kw. at 8-band, 
with efficiencies as high as 47% and 
power bandwidth of more than 14%, 
was described by John Ruetz of Varian 
Associates. 

► Helix Parametric Amplifier— New 

type of parametric amplifier which uses 
a helix as a slow-wave distributed inter- 
action structure and employs variable- 
capacitance semiconductor diodes 
which are distributively coupled to the 
helix, was described tiy C. L. Cuccia 
and K. K. N. Chang of Radio Corpora- 
tion of America. The RCA scientists 
described a miniature helix parametric 
amplifier, weighing less than 6 oz.. 
which provides 15 db. gain across a 
10% bandwidth in high L-band using a 
pump frequency that is less than twice 
the input signal frequency. Gains of 
more than 30 db. have been obtained 
over narrow' bandwidths in the fre- 


PROBLEMATICAL RECREATIONS 40 



A college president, a professor, an instructor, and a janitor are 
named Mr. Brown, Mr. Green. Mr. White, and Mr. Black, but not 
respectively. Four students with the same names will be designated 
here as Brown, Green, White and Black. The student with the same 
name as professor belongs to Black's fraternity. M r. Green’s daugh- 
ter-in-law lives in Philadelphia. The father of one of the students 
always confuses White with Green in class, but is not absent-minded. 
The janitor's wife has never seen Mr. Black. Mr. White is the instruc- 
tor's father-in-law and has no grandchildren. The president's oldest 
son is seven. What are the names of the president, professor, instruc- 
tor, and janitor? —Contributed by a Recreationer 

For information on custom magnetic recording heads, write to 
Westrex Recording Equipment Dept., Westrex Corporation, 6601 
Romaine Street, Hollywood 38, Calif. 

answer to last week's problem: Since the intensity of sound 
diminishes as the square of the distance from the source, the inten- 
sity of the sound made by the three noise makers six feet away mav 
be represented by the number 3/36 and that of the two at a distance 
of four feet by the number 2/16. Thus the disturbance made by the 
two E.E.s would be 1 Vs times as intense as that of the three M.E.S. 

E LITTON INDUSTRIES 
Beverly Hills, California 
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HOW EECo’S ALL-STAR LINEUP 
OF TIME CODE GENERATORS 
WINS ON EVERY POINT 

Look at these unparalleled advantages 
offered by EECo Time Code Generators! 
Frequency stability, 3 parts in 10 s , based 
on extremely stable crystal oscillator. 
100% plug-in circuits to keep generator 
working for you day in and day out. Emit- 
ter-follower low-impedance outputs for 
long-distance transmission. Wider operat- 
S ing-temperature stability. Operable from 
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Maximum gain is stable over wide 
- authors de- 




perature was cut from normal 170K at 


luminescent cells using plastic-cm- 

a.c. energy has a d.c. component equal 
to one-half the a.c. peak-to-peak volt- 





Check it all out and you must choose E! 
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: Company of California 
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been made at frequencies from 60 cps. 
to 500 kc. 

► Wideband Traveling Wave Tube— 
A periodically focused traveling wave 
amplifier design which shows promise 
of providing bandwidtlis up to 60% 
at any frequency from L-band to K- 
band was described by three Hughes 
Aircraft scientists: R. W. Bagi, William 
Hant and M. V. Kreismanis. Experi- 
mental tube has achieved 30% band- 
width with power output in excess of 
several kilowatts and 43 db. gain. With 
liquid cooling, duty cycles up to 10% 
arc possible using gridded electron guns, 
or up to 25% with a cathode pulsed 
gun. authors reported. Tube employs 
rugged metal-ceramic construction, 
permitting its use in airborne applica- 


► High-Speed Analog-Digital Con- 
verter— An electron beam tube which 
can lie used to convert analog voltages 
into eight-digit binary output at sam- 
pling rates up to 10 me., was reported 
by M. H. Crowell and R. W. Sears of 
Bell Telephone Laboratories. Tube 
uses a ribbon electron beam which is 
electrostatically deflected by input 
analog voltage. Beam impinges on a 
code plate containing eight columns of 
holes which correspond to binary 
equivalent of the analog input voltage. 
Output collector electrodes, one for 
each digit column, produce output 
currents of 50 microamperes in paral- 
lel. 


► High Power Microwave Duplcxcr- 
An S-band duplexer which can switch 
seven megawatts of incident peak 
power, with low noise and short re- 
covery time of the order of an RE cycle, 
was reported bv Dr. M. P. Eorrcr of 
General Electric's Microwave Labora- 
tory. In new duplexer. switching is ac- 
complished by secondary electron 
resonance instead of the previously used 
gas discharge principle. Forrer reported 
that new dupfexers have been operated 
for over 1,100 hr. without signs of 
degraded performance, considerably 
longer than lifetime of conventional 
duplexers. Units can be built for 
frequencies between UHF and X-band, 
with bandwidths of 1%, w'hich arc- 
tunable over 10% of band. 


► Increased Maser Gain-Bandwidth- 
Experiments that confirm earlier ad- 
vanced theory that the negative induc- 
tance and capacitance of a solid-state 
maser can be advantageously used to 
increase the gain-bandwidth product of 
a coupled cavity maser were reported 
by 1-'. E. Goodwin of Hughes Research 
Laboratories. A ruby maser operated at 
X-band in push-pull mode with a mag- 
netic "Q" of SO, with a gain-bandwidth 
product of 100 me. for conventional 
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KEARFOTT engineered 
and now produces 
the stabilized 
phase follow-up system 


for Talos 




KEARFOTT DIVISION 
Little Falls. New Jersey 


GENERAL PRECISION. INC. 

Other Divisions: GPL.Librescope. Link 




LONG RANGE INPUT/1794 /News of the recapture of Cond4 from the Austrians was sped to 

aerial telegraph, Sept. 1, 1794. A new era in rapid communications had begun, / Today, instantaneous and completely reliable 

proud of its initiative and responsibilities in the design, development and manufacture of high precision electronic equipment 
to the critical specifications required in various aerospace and surface roles vital to our National Defense and to scientific 
achievement. An example is ALRI —Airborne Long Range Input— a program where ECI communications and data link equipment fill 
an integral and essential requirement in linking USAF's advanced early warning system to SAGE— our continental defense network. 


REGIONAL OFFICES: Washington, D.C., Telerboro. N.J., Boston, Mass., Dayton, 0.. Dalla 


single-cavity operation, showed gain- 
bandwidths of 250, 450 and 1,000 me. 
for amplifier gains of 20, 30 and 40 db., 
respectively, when two active coupled 
cavities were used in a one-port maser, 
Goodwin reported. When applied to 
traveling-wave maser, the conventional 
50 me. gain-bandwidth can be increased 
to 1 50 me. by using two cavities. With 
four cavities, the passband exceeds the 
ruby line width and typical traveling- 

served. Using six cavities and a struc- 
ture passband of 200 me. centered at 
9,200 me., a gain of 26 db. and an 
amplification bandwidth of 25 me. 
were obtained. Ruby was cooled to 
bath temperature of 4.2K for tests. 

NEW AVIONIC 
PRODUCTS 


• Tape-programed harness analyzer. 
Model 230, checks cable harnesses for 
continuity', leakage from rvire under test 
to all other rvires, and short circuits. 
Analyzer provides automatic print-out 
to indicate short circuit and leakage 
identification to all points, crossed yvire 
identification and branch circuit identi- 



fication. Analyzer in basic configuration 
can handle 600 rvires (1,200 points), or 
can be expanded to 9,600 rvire capacity. 
Manufacturer: California Technical In- 
dustries, 1421 Old Countv Road, Bel- 
mont, Calif. 


• Ultra-high-g motor/tach generator, 

designed to rvithstand S.OOOgavial shock 
and 500g transverse shock, is available 



IERC 

TRANSISTOR 
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Westinghouse Electric Corporation i 
in computer science with the versatile 
This computer performs 167,000 ma 
operation includes two memory cycle 


make significant advances 
WDP-167 airborne digital computer, 
ratical operations per second. Each 

ter, now in development, will per- 


Both are general purpose computers for adva 


Backed by years of experiei 
ments at Air Arm Divisioi 
capabilities for defense. Yoi 



Westinghouse 



in size 9 permanent magnet motor or 
d.c. tach generator with extremely linear 
output. Motor, Type 9001-00, meas- 
ures i in. diameter, provides virtually 
no change in speed over temperature 
range of — 67F to 167F, according to 
manufacturer. Motor is available with 
gear train ratios of 6:1 to 46,656:1. Mo- 
tor can handle up to 500 oz.-in. peak 
loads. Manufacturer: John Ostcr Manuf. 
Co., Avionic Div., Racine, Wis. 




• Contour multiconductor cable only 12 
mils thick and accompanying connec- 
tor devices for use as interconnecting ca- 
bles, in rotary joint connection and in 
movable rack and panel drawer connec- 
tions. The flexible cable is available in 
different materials for temperatures from 
—65 to 250C. Up to 54 conductors per 
inch can be assembled in a single cable 
for microminiaturization applications. 
Hughes Aircraft Co.. Industrial Systems 


• Trimmer potentiometer. Model 550, 
can withstand environmental extremes 
set by MIL-R-2720S, operate at temper- 
ature’s up to 200C and is protected 
against humidity and corrosion by iso- 
lating seal. Pot is rated at one watt 
and has 6 in. Teflon covered wire leads. 
Resistance range is 10 ohms to 50 kil- 
ohins. Manufacturer: Handley, Inc., 
12960 Panama St., Los Angeles 66, 
Calif. 

• High temperature microwave ab- 
sorber, permeable dielectric tvpe CMA- 
701, can operate up to S00C with no 
detachable change in electrical or physi- 
cal characteristics. Dielectric constant 
is 50 at frequency of 20 me. Material 
provides more than 58 db./cm. atten- 
uation at 8,200 me., or 26 db./cm. at 
10,000 me., has a density of 4.05, can 
be machined or molded. Manufacturer: 
Custom Components Inc., Caldwell, 
N. J. 

• Backward diodes for use with tunnel 
diodes in logic and other computer cir- 
cuits, in low level rectifier and detector 
circuits. Leakage current is 400 milli- 
volts and forward voltage is at 15% of 
companion tunnel diode’s peak current. 
Forward voltage drop is guaranteed not 
to exceed 30 millivolts, typical shunt 
capacitance is 3 picofarads. Application 


notes containing tunnel diode and back- 
ward diode circuit designs can be ob- 
tained from the manufacturer: Transi- 
tron Electronic Corp., 168 Albion St., 
Wakefield, Mass. 

• Tubular higli-g relay. Series 123, re- 
portedly can withstand vibration of lOg 
to 2,000 cps. and shock of 30g when de- 
energized or lOOg when energized with 
no contact opening. The hermetically 
sealed relay, measuring 11 in. in diam- 
eter by 14 in. long, has contacts rated 
at 2 amps, for either 1 1 5 vac. or 24 vdc. 
for 30,000 operations, or one amp. for 
1{ million operations. Leads are de- 
signed for printed board mounting. 
Operate time is 5 milliseconds and re- 


lease time is 7 ms. Relay meets MIL-R- 
5757C and MIL-R-2501S, according to 
manufacturer: Wheclock Signals, Inc., 
Long Branch, N. J. 

• Broadband video detector, Type MA- 
441, for high tangential sensitivity re- 
ceiver use over the 40,000 to 75,000 


First Nuclear-Powered Radar Installation 

Nation's first nuclear-powered radar installation, to be constructed for Air Defense Com- 
mand atop 6,600-ft.-high Warren Peak near Sundance, Wyo., will generate 1,000 kw. of 
electric power and supply steam for heating facilities. The Martin Co. is responsible for 
design and construction of nuclear powerplant. Key elements in the installation include: 
(1) two uranium core chambers. 30 ft. high, dug into mountainside, (2) heat transfer cyl- 
inder for producing steam from water circulating through core, (3) maintenance building, 
(4) turbine generator, (5) turbine condensers, and (6) radar operations building. Facility is 
scheduled to become operational by May 1962. 
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"I’m wearing a 
Seiscor TELEPATH 
two-way radio. It 
gives me command 
of the complete 
operation all the 
time — it can do 
the same for you!” 
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• High temperature voltage reference. 
Series 260, operates from unregulated 
26.5 vdc., provides output of 5.8 or 8.5 
vdc., with regulation of 0.005% for a 
10% line voltage change. Temperature 
coefficient is quoted at 0.001% per de- 

K e centigrade from — 55C to 150C. 

vice can provide one milliamp out- 
put current. Voltage reference is pack- 
aged in miniature crystal case, measur- 
ing ? x J x 88 in. for installation in mini- 
ature relay sockets. All semiconductor 
elements used arc silicon. Manufacturer: 
Viking Industries, Inc., 21343 Roscoe 
Blvd., Canoga Park, Calif. 


me. frequency range, has minimum sen- 
sitivity of —27 dbm. over entire fre- 
qcncy range for receiver bandwidth of 
2.5 me. and 100 kc. low frequency cut- 
off. No external holder is required, with 
connections provided for several types 
of waveguide. Manufacturer: Microwave 
Associates, Inc., South Ave., Burlington, 
Mass. 


• Miniature crystal filter, with volume 
of less than one-half cubic inch, has a 
center frequency of 10 me., with 2 kc. 
bandwidth at 3 db. point and 20 kc. at 
40 db. Insertion loss is 3 db. Devices 
are available with center frequencies of 
10 kc. to 85 me. Manufacturer: Elec- 
tronic Laboratories Corp., 4221 Spencer 
St., Torrance, Calif. 





• Strain gage. Model SG2, also avail- 
able with complementing portable 
bridge control readout. Model BCRl-O. 
The unbonded strain gage has strain 
range of ±0.003 in./in, gage length of 
1.25 in., weighs approximately 1 oz. 
and measures 1.77x 1x0.62 in. Cage 
provides infinite resolution with com- 
bined nonlinearity and hysteresis error 
of less than ±1% of full scale. 
Statham Instruments, Inc., 12401 W. 
Olympic Blvd, Los Angeles 64, Calif. 

• Miniature feed-through capacitor, of- 
fering high thermal shock resistance, 
rated at 200 vdc. over temperature range 
of — 55C to 1 50C, is available in elec- 
tro-tinned brass case in three capaci- 


■ 

C=E> 



tance values: 820, 1,000 and 1,200 
mmfd. Application data is available 
from manufacturer: King Electronics, 
Inc, 915 Meridian Ave, South Pasa- 
dena, Calif. 


• Germanium tunnel with peak cur- 
rents of 1 ma. or 5 ma, peak current 
tolerances of 2%, 5% or 10% and 
pcak-to-valley ratios of 8:1 are now 
available for operation over temperature 
range of — 55C to 100C. Capacitance 
is six picofarad per milliampere. Manu- 
facturer: Transitron Electronic Corp, 
168 Albion St, Wakefield, Mass. 



• Digital logic trainer, Type TDC, for 
instructing in digital circuit operation 
or breadboarding logic design, contains 
50 prewired digital circuits with logical 
symbols identifying input-output con- 
nections and their function. Epsco, Inc, 
Components Division, 275 Mass. Ave, 
Cambridge 39, Mass. 
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ULTRA-CLEAN INCUBATORS FOR M/I* BALL BEARINGS 

N/D’S NEW WHITE ROOM PROVIDES ULTRA-CLEAN ENVIRONMENT FOR M/I BALL BEARING ASSEMBLY 

N/D announces a new White Room at Sandusky, Ohio incorporating the latest technological 
advances available today. This new room provides a virtually dust-free atmosphere 
sary for the production of Miniature and Instrument Ball Bearin 
Environmental controls within the room hold temperature to plus or minus 1°. 
humidity only 40%. Final air filtration into room removes particles smaller t 
A complete air change is made every three minutes. Engineers and technici 
room are thoroughly bathed by air showers in 

You can benefit from New Departure’s 25 years of experience in M/I b 
ing production by calling your nearby N/D Sales Engineer. Or write Dei 
L.S, New Departure, Division of General Motors Corporation, Bris 


is of high reliability, 
or minus 1°. . . with maximum 
han 3/10 micron, 
is entering the 
o successive deduster chambers. 





NEW DEPARTURE 

MINIATURE AND INSTRUMENT BALL BEARINGS 
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General Electric 
Silicone Rubber 
finds dozens of 
uses in missile 
systems. How 
many more 
will prove vital ? 


Bll 





GENERAL 9 ELECTRIC 


SPACE TECH NOLOGY 


Control Center Guides Orbiting Satellites 
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New 

Ways To See 
Fire . . . 


Fenwal has developed two advanced methods of find- 
ing fire or overheat faster in aircraft and missiles. 

Fenwal's FIDO (Fire Inspection Device Optical) 
permits a pilot to visually monitor potential danger 
areas from a remotely located control panel. He merely 
looks into a tube containing FIDO’s optically oriented 
glass fibers to see the hidden area. Or, FIDO can be used 
by launching crews to check out blind areas in missiles 
and rockets. Image resolution is as fine as use demands! 

Fenwal’s Surveillance Detector sees fire or overheat 
that may occur in large volumes, eliminating the 
"misses” that may be present when point or line detec- 
tion is used. It operates photpelectrically and is sensitive 
either to the first flicker of a flame or to heat radiation. 
It is “blind” to daylight and even the direct rays of the 
sun — it "sees" only the potential danger! 

These advanced Fenwal safety devices are the end 
products of long and continuing research. They comple- 
ment Fenwal’s established capabilities in unit and con- 
tinuous detectors, and explosion suppression. A Fenwal 
engineer will gladly supply details. Fenwal Incorpo- 
rated, 1212 Pleasant Street, Ashland, Massachusetts. 




Soviet Rocket Chief 


Marshal Kirill Semenovich Moskalenko has 
been appointed the new chief of the So- 
viet Rocket Command, succeeding Marshal 
Mitrofan I. Nedclin. who was killed in a 
recent airplane crash in the Soviet Union. 


formation from the ground stations. 

Information from tracking stations is 
founded into the SCO by direct tele- 
type, telephone voice lines and radio 
links, processed through computers, col- 
lected according to satellite system and 
then relayed to the appropriate team in 
the control room by closed-circuit TV. 
projection screens and pneumatic lines. 
The director-controller teams then ana- 
lyze the data; decisions are made and 
commands sent to tracking stations for 
transmission to the satellites. 

Since operational models of the 
Midas and Samos vehicles will be fitted 
with rcstartablc Agcna engines, some of 
the more important decisions that 
might be made will include changing 
satellite orbits for more flexible surveil- 
lance and grouping of several vehicles 
for either more comprehensive cover- 
age of wide areas or greater detail on a 
specific object. 

At his console, each director will find: 
three 17-in. closed-circuit TV monitors 
and controls; communications panels; 
time displays (including Greenwich 
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Our choice for jet-engine pre-cieaning 
at Utica Division of Curtiss- Wright 
is Ferlon,' and here’s why: 

by Dean E. Shiels* 

“We needed an alkaline pre-cleaning solution that would remove stubborn 
soils, rust, resins, gums, tenacious carbon deposits, and lead deposits prior 
to removal of heavy heat scale and oxides from jet-engine parts. We 
wanted to reduce cycling time substantially, and extend the chemical life 
of more expensive solvents. 

“Wyandotte Ferlon has reduced cycling time on all parts, and cut the 
cost of subsequent solutions. It is an excellent rust remover for magnetic 
steel parts . . . has saved considerable labor in cleaning ferrous parts 
. . . and has shown no evidence of injury to parts processed. It has 
reduced rejects for improper cleaning to a minimum, and paid for itself 


May we demonstrate these i 
sentative, or write us direct. 
Wyandotte Chemicals Cor- 
poration, Wyandotte, M ich- 
igan. Also Los Nietos. Cali- 
jornia;and Atlanta, Georgia. 
Offices in principal cities. 


? Call your Wyandotte repre- 



emical 


•Metallurgist 

Curtiss-Wright Corporation 
Utica (Michigan) Division 


J. B. FORD DIVISION 
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to meet the most stringent demands of industry, missiles, and aircraft. If you have a problem 
provide the answer. From umbilical plugs to the most versatile subminiatures... 
for any ground or airborne use, Cannon vibration-proof plugs surpass what is 
expected of them. Another reason why you should always consult the first name 
in plugs. ..why you should consult Cannon for all your plug requirements. For 
information on these or other Cannon products write to: 

CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, Calif. 


CANNON 
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elapsed); dictaphone for recording and 
reporting messages: writing desk for 
transmission of messages over the TV 
circuit; and pneumatic lines and termi- 
nals for transmission and reception of 

The TV circuit, a high resolution 

three console monitors to 16 status 
boards (located in the operation and 
planning room, adjacent to the control 
room) and four teletypes (located in the 
message room, also adjacent to the con- 
trol room). 

The status boards are essentially light- 
boxes, with TV cameras mounted in fhe 
bottom and trained upward. Charts, 
graphs and messages would be placed 
on the translucent panel tops of the 
cabinets and so picked up on the circuit. 
Of the 16 boards, four arc assigned to 
each of the three satellite systems: the 
remaining four arc to be used for such 
general data as weather, tracking station 
conditions, etc. 

Four tcletypcs-one for each satellite 
system and one for general communica- 
tions— arc also covered by TV cameras. 
The machines are probablv part of a 
net including the Air Force 'Ballistic 
Missile Division at Inglewood, the Paci- 
fic Missile Range headquarters at Pt. 
Mugu. and the launch blockhouses at 
Vandcnbcrg AFB, all in California, the 
tracking stations and the downrange 
telemetry ships. 

Eight large projection screens, form- 
ing a curve from diagonal corners of the 
control room, face the director-control- 
ler teams. Two-one static and one dy- 
namic— are assigned to each team; the 
two end screens are to be used for such 
general purposes as systems control (to 
determine priorities of satellites over a 
tracking station), satellite schedules (to 
show which vehicles are coming up 
next), and for special problems en- 
countered bv anv team which might call 
for an additional screen to display the 
conflict. 

The static screens will depict the 
predicted orbital path (ephcmcris) of 
the satellite and will be compared with 
Hie actual traces of the vehicles in real- 

screens. The static projectors, although 
similar to conventional commercial 
models, can superimpose multiple 
images of up to twelve colors on a 
single screen with a high degree of 

The dynamic projectors arc operated 
from tracking data received in the SCC 
from the ground stations. 'Hie data is 
first processed through a Control Data 
Corp. 1 604 computer, extrapolated and 
the results read out on punched tape. 
The tape is then fed into a dynamic 
plot generator which translates the 
tape's binary code into the analog volt- 
ages necessary to drive the projectors. 


In operation, the data flow and dis- 
play systems would probably work like 
this: the actual real-time plot of the 
satellite, as traced by the dynamic pro- 
jector, would be compared with the 
predicted ephemeris on the static pro- 
jector screen. If deviation is noted, the 
director-controller team would issue cor- 
rective commands to the tracking sta- 
tion for transmission to the satellite. 
Simultaneously, the team would be 
checking the information on the status 
boards, via the closed-circuit TV loop, 
on tracking station readiness and con- 
ditions (equipment failure would have 
to be reported immediately, because of 
the short time intervals between passes 
of satellites), recovery force readiness 
(in the event of capsule recovery), 
weather, payload functioning and other 


If any discrepancy were noted be- 
tween mission objectives and actual 
satellite performance, the director-con- 
troller teams would initiate corrective 
action immediately. Should the dis- 
crepancy be major— say. complete loss of 
vehicle power— it is probable that the 
team would have to reschedule the 
other vehicles of that system to cover 
the gap caused by that vehicle's loss, 
until such time as a replacement vehicle 
could be launched to take its place. 

Although Discoverer is a research 
program, contrasted with the opera- 
tional natures of Midas and Samos, it 
is assumed that these satellites are being 
incorporated into the SCC’s program 
for both open-ended research (specific- 
ally, bioastronautics and the develop- 
ment of various space techniques) and 
ground personnel training purposes. 



USAF Tests Space Food Warmer 


Mineola, N. Y.— Solar thermal radia- 
tion will constitute the sole heat source 
for a space vehicle food warmer now 
under evaluation by the Wright Air 
Development Division. 

'Hie solar space oven is the result of 
a WADD contract let to REF Indus- 
tries, Mineola. N. Y., aircraft galley 
manufacturer, to develop an efficient 
food warming device that is independ- 
ent of electrical power. Prior to this 
contract, the company developed an 
electronic oven used in Project Hermes 
(AW May 9, p. 95). 

REF selected the solar-heated oven 
design after first investigating and dis- 
carding the possibility of chemical and 
nuclear powcrplant heat exchanger 
methods. Excessive piping and shield- 
ing weight in the nuclear method and 
fumes and irreversibility of chemical 
reactions precluded the use of these 
heating techniques. 

The capacity of the space oven is 
three tubes of semi-solid food concen- 
trates. The Air Force says that heating 
is necessary both to make the food more 
palatable and to reduce the incidence of 
harmful bacteria. 

The thermal radiation collection sur- 
face on the 14-lb. oven is a 2 sq. ft. 
magnesium plate. The magnesium oven 
is cast in two pieces for maximum ther- 
mal efficiency with the flanged collector 
surface on one side connected to the 
oven heating surface. The other side 
of the oven is a hinged magnesium door. 
This is designed to fit snugly against 
the mating surfaces, thus conducting 
the thermal energy to all sides of the 
food to be heated. The solar oven is 
designed to operate in a spatial orbit in 
the vicinity of the earth. The solar flux 
in the earth’s outer atmosphere of about 
440 Btu. per hr. per sq. ft. should bring 
the food warmer to an equilibrium tem- 
perature of about 450F. On a Mars 




When a pilot hugs the deck traveling a mile every 
four seconds, his route is the world’s most dangerous 
obstacle course. Hills, bridges and other hazards can 
be in his lap before he has time to maneuver safely 
over them. He needs information well in advance, 
particularly in poor visibility or at night. 

And now he gets it— from Lockheed Electronics ter- 
rain avoidance radar. A compact display shows him 
obstacles, his position in relation to them, and the 
maneuvers necessary to avoid them— in time. 
Lockheed Electronics systems engineers have created 
in one group of modules the most versatile airborne 
radar in flight test today. Equally effective as a map- 


ping, bombing or navigational radar, this lightweight, 
transistorized unit is typical of the sophisticated 
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At Hitemp-Quality is not an |illusion] 


The illustration above is a clever 
art illusion. The illusion of com- 
parable quality that different brands of wire and cable 
give is also clever. To the naked eye, they seem identical. 

Most brands of wire and cable may be produced with 
similar materials and equipment. One brand, however, will 
outlast, outperform the others — Hitemp. 

The reason? Because Hitemp has the greatest store of 
experience in the industry— two modern production facili- 
ties that are second to none— and more than one-fourth 


of its entire work force devoted solely to inspection and 
quality control. 

Hitemp products are for you, the wire and cable user 
who requires quality and reliability that is fact, not illusion. 
Hitemp is a Oivision of Simplex Wire & Cable Co. 

HITEMP WIRES CO. 


mission (with 220 Btu. per hr. per sq ft. 
(lux), the equilibrium temperature is 
’OOF. 

Baking time for the spaceman's food, 
in an earth orbit, will be approximately 

palatable I60F temperature is obtained. 
Air Force requirements prohibiting the 
use of electricity will deprive the astro- 
naut of light indications or automatic 
shutoff devices relied upon so heavily 
by housewives. In fact, the use of solar 
energy for heating prevented REF from 
meeting one WADD specification, that 
of prosiding an on-off control. The 
solar oven will operate unless the ''chi- 
cle is rotated so that the collection sur- 
face is on the dark side. 

One problem in utilizing direct solar 
energy for food wanning is that the ve- 
hicle must be heliotropically oriented. A 
possible solution to this problem would 
be to mount three ovens 120 deg. apart 
about the space vehicle. This, however, 
would negate much of the weight ad- 
vantages of the solar heat system. 

'Hie solar food warmer is equipped 
with the usual devices to permit opera- 
tion in zero gravity conditions. Mag- 
netic latches close the oven door and 
spring clips press the food tubes against 
the magnesium surfaces to permit con- 
ductive heating. The absence of con- 
vection currents under zero g conditions 
requires direct contact between the food 
tubes and the magnesium surfaces. 


F-l Turbopump Test 
Stand Nearly Complete 

Los Angeles-T urbopump test stand 
tor Rockctdync's 1.5 million lb.-tlmist 
F-l rocket engine is near completion at 
North American Aviation's Santa Sus- 
anna Mountain facility. The stand is 
a modification of a former propulsion 
test stand and will be used for checking 
out turbopumps prior to installation on 
the F-l engines for runs at Edwards 
AFB, Calif. 

Designated Bravo II. the facility will 

used for calibration, another for dura- 
tion testing and the third for research 
and development. Normal frequency of 
testing will be five tests per 1 (i hr. day 
with a capability of increasing to eight 
tests per lfi hr. dav. 

Tankage installed on Bravo II in- 
cludes two 20.000-gal. liquid oxygen 
vessels, one 50. 000-gal. fuel vessel and 
a 20.000-gal. water tank. 

'Hie turbines on the turbopumps 
under test will be operated by a gas 
generator driven by propellants sup- 
plied from tanks other than those con- 
' ling propellants for the turbopumps 


Each of the three 
Bravo II has an afterburner 
gases generated by the tests. 
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NEW 

PYLE 

STAINLESS STEEL 

MIL-C-26500 

CONNECTORS* 


True Connector Reliability 



The stainless steel shell, exclusive with the 
Pyle-National connector . . . equals aluminum 
in weight with at least five times greater 
durability of wearing surfaces; has absolute 
corrosion resistance with no surface coating; 
mamtaiM^^h strength at maximum oper- 



DESIGN CHARACTERISTICS 

* Crimp type, removable, snap-in contacts to 
MIL-C-26636 securely seated and restrained 
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Zeus is designed for a hit ever y time on 
supersonic bull’s-eyes! 


At best, an anti -missile defense will 
have only a few minutes to react 
. . . and no "second barrel” to fire at 
its supersonic target. 

Nike Zeus needs none. Tests of 
this new anti-missile missile show 
that it will attack enemy ICBM's 
with 100% accuracy at a distant 
interception point. There its nuclear 
warhead will be detonated to blanket 


the approaching ICBM with an 
explosive curtain. 

The newest member of the famous 
Douglas Nike family, Zeus was de- 
veloped in a joint Western Electric, 
Bell Telephone, Douglas Aircraft 
project. Its design combines the 
most successful lessons learned from 
Ajax and Hercules — Nike Zeus 
predecessors that are on duty around 


many important TJ. S. cities and 
industrial centers and with NATO 
forces overseas. 


DOUGLAS 



Army Tests Toxicity 
Of Boron Hydride Fuel 

Tests carried out by the Army Chem- 
ical Warfare Laboratories show that 
high-cnergv boron hydride fuels and 
their boron oxide exhaust product pro- 
duced toxic effects when applied to the 
skin and eyes of rabbits, rats, dogs and 

^ The toxicity of^ these materials varied 

In rabbits, for example, boron oxide 
caused conjunctivitis and. applied to 
their wet backs, produced an erythema. 
In rats, when sprayed and applied top- 
ically for extended periods, the oxide 
led to significant changes in their urine. 
Boron hydride appears to be a serious 
health hazard to rats, guinea pigs, rab- 
bits and aits when they are exposed to 
it orally, ocularly and cutancouslv. 

Dogs and rats, however, which in- 
haled boron oxide in aerosol form for 
periods up to 2-1 weeks showed no signs 
of poisoning or pneumoconiosis. The 
tests also showed that boron hydride 
can be effectively flushed from the skin 
of test animals with a mild solution of 
ammonia, and this flushing agent is con- 
sidered suitable for humans that may 
come into contact with the fuel. Surgi- 
cal glove material and silicone ointments 
offer only limited protection, according 
to the reports. 

Two reports on the tests, PB 161771 
and PB 161772, arc available at 50 cents 
each from the Office of Technical Serv- 
ices, U. S. Department of Commerce, 
Washington 25, D. C. 

Areas Rockets Study 
High Altitude Weather 

Eglin AFB, Fla.— Scries of 100 rocket 
space probes to study meteorological 
conditions between 100,000 and 250,- 
000 ft. is being conducted here jointly 
by the USAF Air Proving Ground 
Center and Cambridge Research Labo- 
ratories, Bedford, Mass. 

The Areas research rockets, made by- 
Atlantic Research Corp., Alexandria, 
Va., are carrying small transparent 
Mylar plastic balloons, manufactured by 
G.' T. Schjcldahl, Northficld, Minn., 
called Robin (Rocket Balloon Instru- 
ment) (AW Oct. 17, p. 67). At the 
peak of the rocket's trajectory the nose 
cone is separated and the balloon in- 
flates. The balloon, which carries col- 
lapsible radar reflectors internally, des- 
cends initially from peak altitudes at 
approximately 560 fps., slowing gradu- 
ally as it enters denser air and at 
100,000 ft. collapses from the atmos- 
phere's increased pressure. 

Ground radars plot its course during 
descent to determine wind direction, 
atmosphere density and temperature. 



Although Pascal’s Law is more than 300 years 
old, it is still one of the basic principles that must 
be taken into consideration hr the design of new 
products for modern industry. And Air-Maze en- 
gineers, in their specialized field of developing 
better methods of filtering liquids and gases, are 
ever conscious of the importance of Pascal’s 
discoveries. 

For 35 years, whatever the filtration require- 
ments-hydraulic presses or jet aircraft, air com- 
pressors or vacuum pumps— Air-Maze has been 
at work keeping equipment running better and 
longer by keeping it clean and free from damag- 
ing contaminants. 

The products shown below are representative 
of the many designed and developed by Air-Maze 
engineers to meet special filtration requirements. 
If your product involves any gas or liquid that 
moves, Air-Maze can help you. 
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Test Critical Tubing with Eddy Currents-i/s" to 6" O.D.-Up to 600 ft./Min. 
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MANAGEMENT 


Furnas Discusses U. S. Space Planning 


In a speech to the Eighth Annual 
Engineering Management Conference 
in Chicago, III, Dr. Clifford C. Furnas, 
former Assistant Secretary of Defense 
(Research & Development) outlined 
his views on U. S. space planning, its 
significance, and social and political 
forces on engineering management in 
the aerospace age. Because of its in- 
terest to industry. Aviation Week is 
reprinting his text in full. 

In the spring of 1955, a very secret 
committee of nine scientists and en- 
gineers was appointed to advise the 
Assistant Secretary of Defense for Re- 
search and Development on the tech- 
nical feasibility and desirability of 
launching an instrument-carrying earth- 
satellite during the so-called Geophysi- 
cal Year, which was to extend from 
Jan. 1, 1957, to June 30, 195S. 1 was 
a member of that committee. 

There was a particular reason for 
such an evaluation at that time. A 
technical intelligence report had been 
presented to the National Security 
Council indicating that the Soviet 
Union was working assiduously on a 
satellite project and that there was a 
high probability that Russia would 
achieve success in the not distant future. 
It was anticipated that such a techno- 
logical feat would be militarily im- 
portant and have great propaganda and 
prestige value; hence the United States 
should give very serious consideration 
to a program pointed toward the suc- 
cessful launching of the first satellite 
before the Russians could steal a march. 

This committee met several times 
and seriously considered all angles from 
the scientific and engineering points of 
view. It was felt that such a project on 
the part of the United States at that 
time would be a bit premature. Five 
years later would have been a more fea- 
sible time for proceeding in an orderly 
fashion. However, in view of the in- 
ternational situation, it was decided the 
project should go forward even though 
technical success at that early period 
was by no means assured. The decision 
was unanimous. Thus, it was inter- 
national politics which was the decisive 
factor in what at first glance was an 

ineering matter. 

arenthetically, I should add that I 
was one of a trio on the committee 
which turned in a strong minority re- 
port questioning the wisdom of the 
rocket system which the majority rec- 
ommended for putting up the first 
satellite. This minority was convinced 


that the booster system for the satellite 
should utilize the existing Army Red- 
stone rocket rather than depend upon 
the development of a new rocket under 
a Navy contract in their proposed proj- 
ect Vanguard. As everyone knows, the 
Vanguard was the one tliat was selected. 
Later ev idence proved that the minority 
opinion was, almost without question, 
the sounder one, at least as far as time 
schedule was concerned. Had the mi- 
nority group's recommendation been 
followed, America would almost cer- 
tainly have had a satellite in orbit before 
the Russians. It is interesting to specu- 
late what the course of history' might 
have been had that recommendation 
been followed. Certainly, many events 
in the last three years would have been 
very different— perhaps significantly so. 
Tills is not to say, necessarily, that the 



DR. CLIFFORD C. FURNAS 


Dr. Clifford C. Fumas, former As- 
sistant Secretary of Defense (Research 
& Development) is chancellor of the 
University of Buffalo. He was named to 
the Pentagon post bv President Eisen- 
hower on Nov. 22, 1955, to succeed 
Donald A. Quarles, who became Secre- 
tary of the Air Force. Dr. Furnas was 
director of Cornell Aeronautical Labora- 
tory, Buffalo, from 1946 to 1955, when 
he was named chancellor. He was active 
in the former National Advisory Com- 
mittee for Aeronautics and was a mem- 
ber of the Committee on Aircraft Con- 
struction. During World War II, Dr. 
Furnas served with the Office of Scien- 
tific Research and Development and also 
was director of research in Curtiss- 
Wright’s Research Laboratory. He is the 
author of a number of books, including 

dred Years.” 


course of recent history would have 
been better for the United States but 
it almost certainly would have been 
different. 

It is now a matter of history that 
Russia won this particular race, by 
launching the world’s first successful 
man-made satellite on Oct. 4, 1957. 
Our complacency of that time was 
severely jolted: there was a wave of pub- 
lic chagrin and confusion but the over- 
all effect was that American technology 
did receive a heavy shot of adrenalin. 
Despite many discouraging setbacks we 
now launch space objects with fair regu- 
larity and equip them with most in- 
genious instruments which divulge ever 
new and significant information about 
the environment which fringes the 
earth as well as that of the closer seg- 
ments of the other parts of the solar 
system. 

In the scientifically worthwhile as- 
pects of satelliting, I judge that we 
are now well ahead of the Russians, 



cialized spacecraft) and on various 
space-probing devices. These budgets 

These great expenditures of money 
and effort are justified to the public on 
three bases: first, military requirements: 
second, advancement of scientific knowl- 
edge of the universe: and third, the 
retention or attainment of international 
prestige. These objectives are not al- 
ways consistent and are sometimes in 
conflict. 

A certain school of thought among 
the military contends that just as there 
was a time when our nation could be 
safe only if it had control of the sea 
(later, control of the air became an 

maintain complete control of space or 
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Performance of This New 
Accelerometer Is Spectacular! 

And CEC’s Type 4-202 Strain Gage 
Accelerometer is also the smallest on the 
market . . . measuring just one cubic inch. 

Here are some of the performance characteristics that make 
the 4-202 infinitely superior to any other linear unbonded 
strain gage bi-directional accelerometer: 

Its cross axis response is unusually low ... its resonant fre- 
quency is unusually high -and there’s extremely little damp- 
ing change over a temperature range of -65°F to -f 250°F. 
The 4-202 is the smallest temperature compensated instru- 
ment you’ll find anywhere for measuring accelerations per- 
pendicular to mounting surfaces. It’s available now in a 
range of ±5g to ±500g. 

For more information, write for Bulletin CEC 4202-X4. 
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all will be lost. However, there are 
others who believe that to be an over- 
statement of the case. There is no 
doubt about the military requirements 
for accurate, long-range ballistic mis- 
siles and for reconnaissance and com- 
munication satellites but does the mili- 
tary really need more than that? The 
argument flourishes at high levels but 
there are no really definitive answers. 
Whatever the ultimate plans, the pro- 
gram is going to be very expensive. 
Who is going to make the major and 
critical decisions about the program? 
The considerations will involve much 
more than technology. 

Scientific Enthusiasm 

The physicists and other scientists 
who are enthusiastic about space con- 
tend that no expenditure of money or 
effort is too great if it leads to a better 
understanding of our physical universe. 
The engineers, who. because of the in- 
tricate and complex gadgetry are inti- 
mately involved in all these programs, 
are readily infected with the same virus 
of enthusiasm. 

On the other hand, some earth- 
bound scientists are viewing the trend 
with considerable alarm, perhaps tinged 
with fiscal jealousy. Biologists and 
medical researchers' contend that an 
additional SI 00 million expenditure in 
their field (about the cost of one modest 
space exploration) might very well pro- 
duce the breakthrough which could 
lead to the understanding of the cause 
and the discovery of cures for cancer. 
The investigators of high energy physics 
clamor for more and more apparatus. 
They are not thinking of mere peanuts. 
The proposed two-mile-long accelerator 
at Stanford will call for an initial invest- 
ment of at least $125 million. 

Some oceanographers are fomenting a 
scholarly revolt. They contend that the 
depths of the ocean are far more im- 
portant than the depths of space and 
that our ignorance of the important 
facts about the Seven Seas is truly 
abysmal. A number of new ocea- 
nographic research vessels at a few 
million dollars apiece are called for, im- 
mediately. The geologists want to go 
under water, too. The "Mohole” 
project which will involve drilling into 
and sampling the inner-crust layer of 
the earth’s skin, under about 30,000 ft. 
of water, is most intriguing. Undoubt- 
edly the information obtained would be 
very important and it might be gotten 
for a bargain price of about $50 million. 

While military necessity and the 
scientific urge are impelling motives, 
they are always backed up by an un- 
easiness about our international posture. 
Our defensive gloom seems to take the 
shape of a shadow that looks curiously 
like the Russian bear. Even so, there is 
a tendency among some researchers to 
pooh-pooh the importance of the pres- 


tige factor. They say it is unbecoming . 
of a scientist to have anything to do 
with, or give any consideration to. inter- 
national propaganda. However, even | 
they can hardly ignore glaring headlines 
which give evidence of decreasing con- 
fidence in America because Russia occa- 1 
sionallv manages another technological 
coup. Our national standing is very 
much at stake and this is a most power- 
ful motivating factor in our national 

* While the scientists and engineers ] 
jockey for position and government sup- 
port in the glamor fields, the college 
and university professors stand on the 
side lines (along with their presidents) I 
and wring their hands. "You are rob- 
bing us of our faculty" they cry. They 
are not entirely consistent because many | 
of their institutions are heavily involved 
in extensive research on these stupen- 
dous projects. Yet there is no gainsay- 
ing the fact that the competition of 
fancy salaries, project glamor and, in 
some cases, patriotism, is denuding the 
faculty ranks in quality as well as num- 
bers, just at a time when unprecedented 
demands are bearing down on institu- 
tions of higher learning. 

It is quite evident that there is not 
now enough human talent (and prob- 
ably not enough financial resources) to 
do all the wonderful things which Amer- 
ica seems to be demanding of itself. Pat- 
terns and programs seem to evolve at 
random or are arrived at by default. It 
may be contended some great and firm 
decisions must be made but unless we 
are to be the subjects of an omniscient 
dictator, who is to make them? Such 
decisions in our complex world involve 
matters which are for the most part be- 
yond the ken of legislators, government 
executives or the usual variety of busi- 
nessmen. 

National Decision-Making 

Perhaps they are not aware of it, but 
the scientists and engineers are playing 
an increasingly important role in na- 
tional decision-making. In their posts 
as employes of government agencies, 
in the military services, as members of j 
advisory bodies, they frequently are in 
a prime position for making value 
judgments about these very expensive 
and important national programs. The 
creation of the positions of Special 
Assistant to the President for Science 
and Technology and the scientific 
attaches at the ambassadorial posts is 
further evidence of the impact which 
scientists and technologists have in 
passing judgment on non-technical 
matters. The criteria for making such 
judgments are not to be found in any 
textbook, nor are they clearly delineated 
in any available statements of national 
policy. The role of the scientist and 
engineer in our national well-being is far 
more complicated than it was in the 
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Target Missile Sets Altitude Record 


RP-76 rockct-powcrcd missile recently established a new target missile altitude of 72,500 
tt. at White Sands Missile Range, N. M. Manufactured by Radioplane Division, Northrop 
Corp., the missile attained a speed of Mach 1.03 during flight. 


good old days of a generation ago. 

Although these major national affairs 
loom large, they by no means encompass 
the whole pattern of our technological 
life. It might be revealing to review 
some other items of technology which 
involved aspects of judgment which are 
not considered in the traditional aca- 
demic curriculum. 

Bridge Design 

One of the outstanding structures in 
our country is the George Washington 
Bridge which spans the Hudson from 
172nd St. in New York City to the 
jersey Shore. In the original design 
the two supporting end columns of this 
great suspension bridge were to be cov- 
ered with masonry in keeping with tra- 
dition. This was justified on the eco- 
nomic grounds of protection of the steel 
structure from the weather. These 
masonry' columns were the subject of a 
great deal of debate and finally, after 
considerable argument, the design was 
changed, eliminating the masonry and 
leaving the steel towers with their open, 
lacy structure exposed to the weather, 
even though the economics argued 
against such a change. The decision 
was made on the presumption that 
open towers would be much more beau- 
tiful than ones which were covered with 
a layer of somber stone. Here was a 
case where the decision was made on 
the basis of aesthetics, rather than the 
usual engineering criteria plus econom- 

One of the most debatable and de- 
bated projects of the New Deal Days 
of the 1930’s was the Tennessee Valley 


development involving power dams, 
flood control and the introduction of 
new industries. The arguments, pro 
and con, ranged from the save-humanitv 
theme of the enthusiasts to the cries of 
"economic boondoggle” of the conserv- 
atives. The project did proceed, of 
course, with extensive federal support, 
but the decisions were not made on a 
strictly economic or engineering basis. 
Essentially they were made with an eye 
to the sociological values involved, even 
though some of the critics said it was 
entirely partisan politics. 

Now, after some twenty-five years, 
the Tennessee Valley Authority has 
been accepted as a part of American life 
and there is no question that it has 
greatly benefited the economic and 
social well-being of that extensive re- 
gion. It is not possible to set up a 
national balance sheet to determine 
whether or not it has been “profitable" 
in the purely business sense. Probably 
no such a determination can ever be 
made. The point is that sociological 
factors, other than technology and sim- 
ple profit or loss, have in the past and 
probably will in the future enter more 
and more into the major decisions in- 
volving certain engineering projects. 

The nationwide rural electrification 
program under the aegis of the Rural 
Electrification Administration, which 
began in the same New Deal Days, was 
subject to the same debate and criti- 
cism as the Tennessee Valley project. 
This program involved the federal sup- 
port of a wide-spread rural network of 
electrical systems which individual 
power companies, either privately or 


... for engineers and scientists 
who can give creative initiative to 
new and significant programs and 
accept responsibility for program 
guidance. 



and Particle Physics. To evaluate the 


Cosmic Radiation. M. S. in Physics or 
Engineering. Ph. D. preferred. Must 
be able to do original work in space 
radiation analysis and high energy 
particle shielding. 

Navigation and Guidance Systems. 
B. S. in E. E., Mathematics or Physics. 
M. S. preferred. To be responsible for 
analysis and conceptual design of guid- 

10 years’ experience. ^ 
Communication and Data Systems. 
B. S, in E. E. or Physics. Advanced 
degree preferred. To be responsible for 
analysis and conceptual design of space 
communications and instrumentation 
data systems. 6 to 10 years’ experience. 

Antenna Systems. B. S. in E. E. or 
Physics. M. S. desirable. 3 to 7 years’ 
experience in the design and establish- 

military and commercial antenna sys- 


Operations Research. Ph. D. in Statis- 
tics, Mathematics or Operations 
Research preferred. 10 to 12 years' 

alHorms of systems and organizational 
operations research and analysis. 
Advanced Analysis. Ph. D. in Physics, 
Mathematics or Electrical Engineer- 
ing, specializing in statistical commu- 
nications theory, or Operations Re- 
search. 

Write: Professional Placement Office, 
P. O. Box 5907, Dallas, Texas 

CHANCE 
VOUGHT HV 
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BENDIX 

CHROME 

CERAMETALIX® 

New Bendix high-temperature material resists 
oxidation, acids, caustics. ..retains strength at 3000°F. 



Chrome Cerametalix is the latest product of the Bendix Cerametalix 
laboratories. A unique chromium based cermet (ceramic-metallic 
material), it is ideally suited for applications in corrosive or oxidizing 
atmospheres in the 2000° to 3000°F. range. It combines resistance to 
heat, oxidation, and erosion with strength and hardness. Chrome Cera- 
metalix offers great promise in aircraft, missile, and gas turbine engine 
components, and in a wide range of industrial processes including the 
steel and petroleum processing industries. In addition, the ability to 
machine and work Chrome Cerametalix with conventional methods and 
equipment makes it especially attractive to designers. 

For complete information on this remarkable new material, write 
Cerametalix Sales Department. 


Bendix DIVISION South Bend, ind. 



FORGEABLE, WORKABLE- MACHINEA8LE — This material con MICRO-SURFACE FINISH-Chromo 

Chrome Cerametalix can be be precisely machined using con- Cerametalix can be polished to a 

forged and hot worked. ventlonal methods and equipment. micro-surface finish with standard 


mumcipullv owned, could not justify on 
the basis of anticipated earnings. The 
debates on this subject were quite bitter 
with many accusations of political skul- 
duggery- and wastage of federal funds. 
Here again, however, the pattern of 
rural electrification is now quietly ac- 
cepted and the various power companies 
which supply the energy- arc glad to have 
the business. It is true that the initial 
capital investment for the widely scat- 
tered customers could not have been 
justified to stockholders or to munici- 
pal governments. 

Economic Gains 

There is but little debate, however, 
about the sociological as well as the 
economic gains that have resulted for 
the rural customers. Some 97% of 
rural America has now been electrified. 
More than 1,000 locally owned— mostly 
cooperatives— have paid some SI billion 
in principal and interest on the S34 
billion REA loans. That is not a very 
good return in 25 years from a strictly 
business point of view but when judged 
by the criteria of national economic 
and human welfare it may well be. 
Very few would want to go back to the 
old kerosene lamp or hand pump days, 
particularly if they happen to be rural 
residents. This, again, was a pattern 
of ma|or decisions based on an over-all 
sociological rather than on a techno- 
economic basis. 

Wc may turn now to a scry different 
tvpe of problem— one which looks to 
tbe future. The 1960 census reveals 
some very significant trends in Ameri- 
can metropolitan centers. The core 
communities (downtown) are steadily 


losing residents and the suburbs beyond 
the city lines are growing, more or less 
explosively. This is due, of course, to 
the universal availability of automobiles. 
The dimensions of ancient cities were 
largely determined by the feasible walk- 
ing distance. The early American city 
pattern developed around the horse- 
drawn vehicle, supplemented later by 
electric, public transportation. So the 
boundary lines of the city spread but 
the greatest concentration of residents 
tended to remain near the center. Now, 
however, the apparently innate desire of 
parents to give the kiddies breathing 
space and green grass, plus the propen- 
sity for independence exemplified by 
driving the private automobile has led 
to the exodus from the downtown areas. 

But at the same time, whether it be 
from logic or habit, a large proportion 
of the business affairs remain concen- 
trated in the central portion of the cities 
which the thousands have been aban- 
doning as a place of residence. This 
leads to the twice-a-day cycle of utter 
congestion of driving to and from work 
with its attendant irritations, lost time 
and inefficiencies and struggles for park- 
ing space. Further, as the former resi- 
dents migrate to the fringes thev tend 
to be replaced at the core with eco- 
nomic and sociological undesirables; 
the old-time tax structure is fractured; 
the conglomeration of fragmented gov- 
ernment organizations becomes obso- 
lete. Docs it really make sense? The 
question becomes more pertinent by 

Or, perhaps a community the size of 
New York City is too small a unit. The 
megalopolis which now extends from 



GUIDED MISSILE 
ENGINEERING 




Regulus Missile Launched as Target Drone 


Kockct motor launching Nary Chance Vouglit KD2U-1 Regulus missile is a Rocketdyne 
M-3-f solid-propellant booster developing 130,000 lb. thrust. This was the second successful 
launching of Regulus as a target drone. Regulus was canceled by Navy in 1958 (AW 
Dee. 29, 1958, p. 27). 
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Let this weather-seeing eye help cut costs 

of operating your executive aircraft 

The RCA AVQ-50 Weather Radar in your aircraft will help your pilot 
to bring you to destination in better time and greater comfort than ever 
before. In terms of money saved, this may be important; in terms of time 
saved, it may be priceless. Being able to "see” the weather far ahead 
enables your pilot to select a smooth path through or between turbulent 
areas and often avoid the long costly detours formerly necessary. 

All this is important to the effective and economical use of business and 
executive aircraft and makes for greater flying safety and comfort. These 
are the reasons why weather radar has been designated as required 
equipment on most commercial airlines. Now, by making the AVQ-50 
lighter, simpler and more compact, weather radar is made available to 
aircraft with weight, power and space limitations. 

Any of the authorized RCA Dealers listed on the opposite page, will be 
glad to give you full information. Or write: Radio Corporation of America, 

11819 W. Olympic Blvd., Los Angeles 64, California. 




The Most Trusted Name in Electronics 


For full information 
about the RCA 
WEATHER RADAR 
get in touch 
with your nearest 
RCA authorized 
dealer listed below. 




Butler Aviation 
Washington, 0. C 
E. Farnell & Co., Inc. 

Flightcraft, Inc. 


Winston-Salem, N. C. 





Son Jose, California 


New York 7, N?vf* 





Boston down the Last Coast to Wash- 
ington comprises an unprecedented 
sociological complex. In view of mod- 
ern transportation and communication, 
should there be only a few concentrated 
nuclei of business and industry, or 
should the many activities be spread out 
ill much smaller units? There have been 
many bits-and-picccs approaches to 
city planning but none, as bar as I know', 
have been truly comprehensive in 
breadth and scope. Where are the en- 
gineers who will spearhead such studies? 
I fed confident that adequate talent 
is available if it were properly oriented. 
I am mentioning this rather Gargan- 
tuan task because when and if plans 
from such studies come to a point of 
decision economic, sociological and 
logistic factors will certainly loom as 
large as technology. However, the de- 
cisions which must be made will be 
essentially engineering in character, if 
one accepts the definition of engineer- 
ing as the solution of problems of or- 
ganized complexities. 

In the years to come, a great many 
American engineers may well be pur- 
suing their activities beyond our po- 
litical boundaries. If our country is 
to maintain its leadership in Western 
civilization, a substantial proportion of 
our technologists will have to cease 
being homebodies and will become in- 
volved in the international scene. Our 
techno-sociological matrix inevitably 
spreads to other shores. I am speaking 
of more than the present foreign frag- 
ments of American business, military 
operations and foreign aid. One exam- 
ple will suffice to indicate the pattern. 

Within the next half-century the 
world population will undoubtedly ex- 


pand from the present two and three- 
quarter billion to five or six billion. 
From whence will conic all the natural 


cncrgv, minerals and water— to provide 
the physical wherewithal for a reasonably 
acceptable standard of living for these 
many billions of people? It is obvious 
that we, as a world, arc going to have 
to learn to get more and more from less 
and less in order to meet the bona fide 
demands. This is going to call for a 
great deal more basic research knowl- 
edge than we have at present and large 
amounts of engineering ingenuity. The 
expenditures for the necessary investi- 
gations can liardlv be justified by indi- 
vidual private industrial organizations 
for the simple reason that financial 
profits will be a long time in coming, 
if ever. Yet if the nations of Western 
civilization, particularly America, do 
not undertake such studies, the Com- 
munist countries undoubtedly will— and 
they will use this path of technological 
progress to capture the uncommitted 
nations of the world. 

What research and engineering de- 
velopments should our nation undertake 
to help solve the problems of the con- 
tinuing supply of natural resources for 
itself and the rest of the world? Who 
should carry them out and how should 
they be financed? These questions rep- 
icscnt points of critical decision. If they 
ever arc faced, the engineer will C't- 
tainly have to play a primary role. He 
will necessarily have a major part in 
decision-making and involvement at 
the points of application of feasible 
developments. 

In citing these examples I have 
touched on matters which obviously in- 



Ground Launch of Q-2C Firebee Target Vehicle 

Ryan Q-2C Firebee leaves launching pad with JATO assist during ground launch test 
program successfully completed at Holloman AFB, N.M. Target vehicle, previously lim- 
ited to air launchings, is equipped with parachnte-rccovcry system. 
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cover the whole field 
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volve public bodies: municipalities, 
states, the nation and even the world 
community. The trends of the im- 
mediate past and the prospects of the 
future all seem to give evidence of an 
increasing trend toward the welfare 
state. To one such as myself, who 
strongly believes in individuality and a 
free economy, this is a disturbing 
thought. But who has come up with 
any valid suggestions to counteract the 
trend? Those who contend that this is 
merely a matter of politics arc evading 
the issue. The politics is an aftermath 
and not a cause. The sociological and 
the technological factors are flic most 
important. I feel that imaginative en- 
gineers might have some really new ap- 
proaches to contribute, and I hope they 
will. 

Return now to the subtitle of this 
paper: “Who Really Makes the Deci- 
sions and Why?" The operation of 
human society will never be limited to 
the confines of neat scientific formulae, 
but it should be apparent by now that 
I believe the engineer, working in close 
liaison with the pure scientist, must 
play an increasingly important, perhaps 
a dominant, role in making the deci- 
sions and determining the management 
pattern of our future national program. 
This must be because science and engi- 
neering now dominate nearly all aspects 
of our physical existence and important 
decisions must be based on adequate 
knowledge and understanding of both 
the physical world and the human race. 
The necessary background for such a 
responsibility will involve much more 
than a compilation of data, familiarity 
with handbooks, facility with the slide 
rule or expertness with computers. Do 
our colleges and universities now pro- 
vide an adequate educational back- 
ground for the enlarging responsibili- 
ties? That is a most important question 
to which, unfortunately, at the moment 
we do not have the answer. It should 
furnish food for very serious and con- 
tinuing pedagogical thought. 

This analysis leads one to believe that 
there is real substance to the argument 
that in their student days engineers 
should effectively absorb a substantial 
dose of that type of liberal education 
which develops a concept of what peo- 
ple really are and what makes them tick. 
Further, it leads to the conclusion that 
intensive education about people and 
their affairs is a continuing requirement 
for the engineer. He must always have 
more than a mere speaking acquaint- 
ance with the arts, with sociology and 
political science as well as economics. 
His working library should include many 
non-tcchnical books. His day-to-day 
reading should also embrace the better 
weekly news magazines, and such per- 
ennials as the New York Times, the 
Wall Street Journal and even the Con- 
gressional Record. + + 
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NEW AVIATION PRODUCTS 



Jef Transport Towbar Is Positioned by One Man 


Towbar is fitted to the nosewhccl axle of a Douglas DC-8 jet transport by a tamp service- 

pins. A crank adjusts the height of the tow-eye and raises the 'positioning » liceis after 
hookup. Compatible with Douglas DC-6 and DC-7 aircraft, the towbar is produced tor 
United Air Lines by the Industrial Service Co.. Oakland. Calif. 

filter/separator has a capacity of 20 
gpm.: length is 30 in., diameter 8 in. 

Warner Lewis Division, Fram Corp., 
Tulsa, Okla. 

Pressure Suit Cooler 
Portable ground support air condi- 
tioner for full-pressure flight suits per- 
mits more comfort for pilots during 


Portable Water Separator 

Portable filter separator for removing 
water and solid contaminants from avia- 
tion and jet fuel is intended for use at 
unimproved Army airstrips. 

The separator would be used in con- 
junction with hand pumps for fueling 
aircraft from 55-gal. drums. The 50 lb. 





TEFLON know-how? 

Go where it’s greatest — R/M 
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CORPORATION 


are creating a climate conducive 
to significant scientific achievement 


"Essentially, this corporation will be 
people— people of the highest quality. 
The United States Air Force recog- 
nizes that men of great scientific and 
technical competence can perform at 
their best only when they can exercise 
their initiative to the full under lead- 
ership which creates the climate for 
creativity. We expect Aerospace Cor- 
poration to provide that kind of 

Secretary of the Air Force 
Among those providing their leader- 
ship to this new non-profit public 
service corporation are: Dr. Ivan A. 
Getting, president; Allen F. Donovan, 
senior vice president, technical; Jack 
H. Irving, vice president and general 
manager, systems research and plan- 
ning; Edward J. Barlow, vice president 
and general manager, engineering divi- 
sion; and Dr. Chalmers W. Sherwin, 


vice president and general manager, 
laboratories division. 

now selecting the scientists and engi- 
neers who will achieve the mission of 
Aerospace Corporation: concentrating 
the full resources of modern science 
and technology on rapidly achieving 
those advances in missile/space systems 
indispensable to the national security. 

The functions of Aerospace Cor- 
poration include responsibility for: 
advanced systems analysis; research 
and experimentation; initial systems 
engineering; and general technical 
supervision of new systems through 
their critical phases, on behalf of the 
United States Air Force. 

Aerospace Corporation is already 
engaged in a wide variety of specific 
systems projects and research pro- 
grams -offering scientists and engi- 


neers the opportunity to exercise their 
full capabilities, on assignments of 
unusual scope, within a stimulating 

Immediate opportunities exist for: 

• Weapons System Project 
Director 

• Senior Scientists/Supervisors: 

Propulsion Systems 
Guidance Systems 
Spacecraft Design 
Telecommunications 

• Space Vehicle Specialists: 

Senior Power Systems Engineer 
Sr. Flight Performance Analyst 
Re-entry Aerodynamicist 
Those capable of contributing in these 
and other areas are invited to direct 
their resumes to: 

Mr. James M. Benning, Room 101 
P.O. Box 9508 1 , Los Angeles 45, Calif. 





AEROSPACE CORPORATION 

■ngaged in accelerating the advancement of space science and technology 
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briefing and while on alert status. 

The suit ventilator produces a 7 cfm. 
(low of air at a pressure of 2 psig. 
by means of a two-stage centrifugal 
blower powered by a silver cadmium 
1 3 v. battery. Ordinary ice cubes act 
as a heat sink on the unit which cools 
the suit some 3SF below ambient. The 
18-lb. ventilator will cool pressure suit 
for periods up to 1 hr. 

A. J. Sawyer Co., Inc., 597 Oak-wood 
Ave., E. Aurora, N. Y. 



Dynamic loads exerted during acceler- 
ation and deceleration of rocket engine 
firings arc duplicated with a hydraulic 
test instrument. A primarv application 
of the unit is in the design and testing 
of rocket motor mounts. 

'Hie Dynapak load tester, employing 
two Hygc’ valves, can apply 1.5 million 
lb. of force in 0.0001 sec.; decay time 
is 20 milliseconds. Load level, rise 
time, dwell time and decay time may be 
controlled externally. T he units may be 
applied in parallel for higher forces. 

Convair Dvnapak, 435 W. Fifth, 
Pomona, Calif. 



High Temperature Chip Detector 

Magnetic chip detector is satisfactory 
at 600F permitting more applications 
in high temperature areas. 

The magnetic chip detector, which 
detects metal particles in gear cases, 
constant speed drives and oil sumps, 
indicates the presence of metal in that 
the particles bridge a circuit. The 
elimination of elastic seals on the new 
model permits the higher temperature 
applications. 

Lisle Corp., Clarinda, Iowa. 
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From Analytical Study to 

OPERATIONAL HARDWARE 



y New, SAWYER 
Centrifugal BLOWER 



New Offerings 

All American Engineering Co., Wil- 
mington, Del., primarily engaged, under 
government sponsored contracts, in re- 
search, development and manufacturing 
activities relating to the aircraft, satel- 
lite and missile fields. Offering is 85,918 
shares of common stock for subscription 
by holders of outstanding stock on the 
basis of one new share for each four 
shares held; subscription price and 
underwriting terms to be supplied by 
amendment. Proceeds will be used for 
general corporate purposes, including 
reimbursement and payment for capital 
expenditures of about 5300,000 for 
1960, a portion of which will be used 
for the construction of a laboratory and 
manufacturing building adjacent to the 
company’s general offices in Wilming- 
ton. The company contemplates the 
expenditure during the following two 
years of about 5700,000, including 
SI 50,000 for laboratory and testing 
equipment and 5550,000 for machine 
tools and other capital items. 

Aircraft Armaments, Inc., Cockeys- 
ville, Md., engaged in applied research 
and development in the fields of aero- 


dynamics, ballistics, electronics, ord- 
nance, and electro-mechanics and in the 
design and manufacture of electronic, 
electrical, and mechanical devices largely 
for the Department of Defense. Offer- 
ing is 275,000 outstanding shares of 
common stock. These shares are to be 
offered by United Industrial Corp., a 
Delaware corporation, to its stockhold- 
ers of record on Nov. 18, 1960, for 
subscription at the rate of one share 
of Aircraft Armaments stock for each 
eight shares of United Industrial com- 
mon stock held; subscription price and 
underwriting terms to be supplied by 
amendment. Purpose of the offering is 
to provide United Industrial with addi- 
tional funds for general corporate pur- 
poses and, together with the distribution 
of 53,100 shares of the company's 
common stock to common stockholders’ 
of United Industrial on Sept. 16, 1960, 
to “broaden the market" for the com- 
pany’s stock. United Industrial has no 
present intention of disposing of any of 
the other 343,900 shares of Aircraft 
Armaments’ stock owned by it. 


Stock Transactions 

The Securities and Exchange Com- 
mission’s Summary of Security Trans- 
actions and Resultant Holdings for the 
period July 11 to Aug. 10, 1960, re- 
ported the following transactions by 
three executives of Marquardt Corp.: 
acquisition of 100 capital shares by 
William Littlewood, director, making a 
holding of 100; disposition of 200 
capital shares by William H. Schwebel, 
officer and director, leaving a holding of 
650; disposition of 200 capital shares by 
Harper Woodward, director, leaving a 
holding of 3,400. 

Other transactions for the period 
July 11 to Aug. 10 include: 





PERFORMANCE ON TRIAL Bendix achieves optimal man/machine 
interfaces in early system design through testing on its Computer Operated 
Electronic Display (COED). Designed to simulate the operator’s station in the 
EAGLE Missile System, COED also permits real-time evaluation of energy 
management systems, logistic control, teaching methods, process analysis, 
and command control. Career positions are open involving use of this 
advanced technique for system design. 


BENDIX SYSTEMS DIVISION 

ANN ARBOR. MICHIGAN 








Dutch Develop Electrically Controlled Ramp 


Enclosed passenger ramp above has three-section telescopic arm extending 120 ft. from 
departure gate to cabin door. Arm revolves electrically from stationary platform. Angle of 
incline of the ramp is variable to permit height adjustments between cabin door and exit 
gate. Hydraulic servo-system controls fluctuations, during passenger loading; other controls 
prevent jarring by wind gusts up to 62 mph. Netherlands Trade Commission is agent for 
Maatschappij voor Vlicgtuigbouw, N. V.. the Dutch manufacturer of the ramp. 


FA A Contracts 
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Just name your lightweight locknut requirement... 


SPS offers a Nutt-Shel type 
for almost every application need 



FIXED ANCHOR 






FLOATING ANCHOR 


^ 



Nutt-Shel lightweight locknuts 
are part of SPS’s complete line of 
aircraft/missile fasteners, which 
includes all AN, MS and NAS 
types— bolts and locknuts— plus 
SPS special high-performance 
types. Among the latter you can 
specify bolt/locknut combinations 
for temperatures to 1600°F., ten- 
siles to 260,000 psi and shear 
strengths to 156,000 psi. And look- 
ing to tomorrow, the SPS labora- 
tories for advanced research are 
already testing prototypes of fas- 
teners offering even higher levels 
of performance and mechanical 
reliability. 



AIRCRAFT / MISSILE 

JENKINTOWN 3, PENNSYLVANIA 


Standard Pressed Steel Co.— man- 
ufacturer of precision threaded 
fasteners and allied products in 
many metals, including titanium. 
Bulletin on Nutt-Shel products is 
available on request. 


Specifications-Nutt-Shel 
Lightweight Locknuts 
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CALL 


LIQUIDOMETER 

for imaginative instrumentation 
—electronic and electromechanical 


Liquidometer's long experience in electronic and electromechanical instrument and control systems, coupled 
with the will and the facilities to pioneer, offers all industry unmatched measurement and control. 

Let’s talk about how we can supply imaginative instrumentation to support your full range of 
projects. Our ability in design, development, and production for a variety of applications in 
aero-space, marine, railroad, and industrial areas has already established Liquidometer responsibility. 

This revealing new brochure describes Liquidometer's comprehensive capabilities . . . just write. 


the LIQUIDOMETER corp. 

DEPT. T, LONG ISLAND CITY 1, NEW YORK 


"y/f, — o{ piCTin tjualilij 
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BUSINESS FLYING 



Piper Widens Lower-Priced Airplane Line 


By Herbert J. Coleman 

Grand Bahama Island— Piper Aircraft 
Corp. has designed two new airplanes 
to capture a greater share of the low- 
cost airplane market while still pur- 
suing wider sales of its "tribal" line— 
the Comanche, Aztec and Apache. 

The new airplanes are the forerunners 
of an increasing emphasis on research 
and development at Piper which, ex- 
ecutives promised, will result in a 


new model every year. The planes are: 

• Colt hvo-place sport and business 
plane which will sell for $4,995 and is 
largelv derived from the high-wing four- 
place Tri-Pacer (AW Oct. 31, p. 34). 

• Cherokee, a four-place low-wing air- 
craft designed to replace the Tri-Pacer 
and which will sell for $9,995. It re- 
ceived Federal Aviation Agency approval 
during Piper’s international distributor 
meeting at the Grand Bahama Club. 

The Cherokee, like the Piper Pawnee 


agricultural plane, was developed at 
Piper's new Veto Beach, Fla., produc- 
tion facility, where it will be built early 
next year on a fivc-a-dav basis to start. 
The Colt will be manufactured at 
Piper’s main plant at Lock Haven, Pa., 
and, according to William T. Piper, 
president, “it will be the last of the 
nigh wings." referring to future devel- 
opment. 

The announcement to about 300 per- 
sons attending the sessions, some com- 
ing from as far away as New Zealand, 
capped a report by J. W. Miller, general 
sales manager, that Piper is aiming at a 
record year in 1961 with sales aiming at 
a $62,500,000 retail total. 

Overseas Sales 

Part of this wall come from increased 
sales efforts overseas, according to Wally 
Sawchuck, export sales manager. In 
1961. exports have accounted for $6 
million worth of business, he said, and 
Piper hopes to appreciably expand that 
figure next year. 

Sales this year. Miller pointed out, 
will reach about $51,500,000 “and it 
looks like the best year ever, despite a 
recession this summer.” Sales in 1959 
were $44 million. 

Total unit sales in 1960 are 2.593 
airplanes, Miller said. He claimed that 
Piper captured 35% of the twin-engine 
market with its Aztec and Apache; 


Small Airport Expansion 

Grand Bahama Island— General aviation must look for future expansion to the 
small cities and the airports they can provide, William T. Piper, president of 
Piper Aircraft Gorp., said here. 

He predicted that the day of the small, non-operated airport will be a necessity to 
ensure the wide use of the lightplanc. With more fuel tankage available, the 
lightplanc no longer needs the airport merely as a fuel stop, but can use it for both 
business and pleasure in a wider area of flight. 

Piper pointed out that “as airlines get bigger and the airplanes become faster, the 
stops get fewer and existing airports get more complex." Small city airports need 
not be expensive; grass strips will suffice, he said, and seven acres arc sufficient for 

Piper keynoted the 21st Annual International Distributor Meeting at the Grand 
Bahama Club, contending it is the. first of its kind held on foreign soil. Overseas 
distributors attending were Charles Brazier, New Zealand; F. G. Marginson, Aus- 
tralia; T. A. Vigors, England; the Marquis of Kildare, Ireland; E. A. Gocmans, 
France; Peter Van der Woude, South Africa, and John Kent, Switzerland. Next 
year’s meeting probably will be held at the new Veto Beach, Fla., production plant. 
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30% of the high performance single- 
engine market with the Comanche 180 
and 250; 74% of the special purpose 
market with the Super Cub and Pawnee 
agricultural airplane and 22% of the 
training, utility and sports plane mar- 
ket with the Tri-Pacer and the Carib- 

To push sales toward the anticipated 
1962 figure, Piper dealers will sell the 
Colt on an installment credit basis— 
S995 down and payments of $29.68 a 
week. Contracts will be made through 
Commercial Credit of Maryland, Inc., 
and Piper expects the entry into this 
phase of credit-purchasing to markedly 
stimulate Colt volume. 

Basically, Piper is looking for the Colt 
to restimulate a sport and student flying 
interest that has waned in the 1950s. 
The Colt's low price, plus a drive to sell 
the plane to flying clubs on a "Learn to 
Fly the Colt Way” campaign, is ex- 
pected to accomplish this. 

Business Application 

Piper also will push the Colt as a 
business plane for operators of small 
firms who need the plane for compara- 
tively compressed markets— say 100 mi. 
radii from their operations. 

As Wally Smith, assistant general 
manager of sales, put it: 

“The Colt will be within the finan- 
cial reach of more students than any 
plane being built today. We want to 


sell the Colt to every airport operator 
that can use it, stressing its sport and 
instructional capabilities.” 

In the meantime, the Cherokee will 
move into a field established bv the 
Tri-Pacer, whose sales pattern has been 
declining from 1,149 planes sold in 
1956, to 594 so far this year. 

“The Colt will be the wide-base- 
market airplane,” Miller noted. "Then 
we’ll narrow the base with the Cher- 
okee and the Comanche, giving us 
three single-engine planes to work 
with.” 

Eventually, Miller said. Piper hopes 
to develop a stable of 750 Colt dealers 
and will do away with the so-called A, 
B & C class dealerships, attaching the 
plane name to the corporate name. He 
said the company hopes to be able to 
increase combined dealerships (single 
and twin engines) to 494 from the 
present 300. 

“We must reorganize and expand 
the dealer group in order to grow,” 
Miller stressed. “We can make avia- 
tion history with the new planes in 
terms of basic costs, lower purchases 
and rentals.” 

Need for dealer organization is evi- 
dent from past history, Miller contin- 
ued. In 1950, Piper had 2,000 dealers 
and they sold only 1,100 airplanes for a 
$4 million retail gross. By pruning this 
mass-taking into consideration key lo- 
cations, finances and management, mer- 


chandising ability, etc. Piper finally 
settled on 365 dealers. 

Piper also is branching into the avi- 
onics field and has established an Elec- 
tronics Division at Vero Beach which 
c..rently is building its new low-fre- 
quency Autonav receiver and homing 
device on a four-a-day schedule. 
Temporary Housing 

The division is housed in temporary 
quarters and unit production will be 
increased when new quarters arc com- 
pleted. The Autonav sells for $395, 
weighs 4 lb. 1 1 oz. and is aimed at the 
Colt and Cherokee class of airplane. 
Piper’s Autoflite automatic pilot is built 
at Lock Haven and has been an impor- 
tant sales factor, according to Howard 
"Pug" Piper, vice president in charge 
of research and development. It costs 
$1,995 installed (breakdown is $750 
for the aileron control, S750 for pitch 
control and the balance for altitude con- 
trol). 

Piper now is developing a true air- 
speed indicator and may move into the 
VHF field in the future although How- 
ard Piper observed that "we are not 
competing with Collins and Narco in 
the higher priced field.” 

The Vero Beach operation, where 
the Cherokee will be built, was ob- 
tained by Piper from the City of Vero 
Beach on a 99-year lease; the company 
now is negotiating for an additional 85 
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acres to add to the present 20-acre site. 
Main building is expandable to the 
south; walls are supported by three 
columns and can be moved southward 
to extend roof and floor areas. Plant 
is headed by Luther Blume, former 
director of purchasing at Lock Haven. 

Cherokee will be built in a 120,000 
sq. ft. factory area still in the process 
of completion; first two prototypes, 
however, were built there, although new 
tooling and jigs are still being installed. 
Planes will follow a U-pattcrn ending 
at the paint shop which will include 
hydraulic hoists to position the planes 
for faster painting. Rollout is made di- 
rectly onto tie-downs on the main ramp. 

In looking to the future, Howard 
Piper was blunt in his prognosis: "We 
can develop planes faster than produc- 
tion or sales can handle them.” 
Cherokee Design 

The Cherokee will be considered as 
Piper's new model for 1961, although 
its rollout came this year, two years 
after the go-ahead and what Piper 
called a “calculated risk” to build the 
Vero Beach plant. 

Key objective was simply to improve 
the Tri-Pacer and move into the fixed- 
gear, low-cost, low-wing field; result was 
the Cherokee, which resembles the 
Comanche. The price, according to 
Howard Piper, is "very close to what 


the Pacer would have been in 19.61, 
if we had continued it.” 

The Cherokee is of all-metal con- 
struction (Piper says labor is half that 
expended on the Comanche) and em- 
phasis was placed on docile flight char- 
acteristics. The plane was not available 
for flight evaluation at the meeting, 
since it still carried the experimental 
tag, but this docility is evident by wide 
spaced gear and quite thick wing. 

Plane will cruise in excess of 130 
mph. Powerplant is a Lycoming 
O-320-B 160 hp. four cylinder dual- 
ignition engine. Standard fuel capacity 
is 36 gal. with additional capacity avail- 
able to increase capacity to 50 gal. Fuel 
tanks are an integral part of the wing. 

The Cherokee nas a gross weight of 
2,200 lb. and an empty weight of 1,185 
lb., giving a useful load of 1,015 lb. 
This was a major design objective— stay 
in the Tri-Pacer weight area, but with 
l,000-lb.-plus payload. Fuel consump- 
tion will be about 9 gph. 

Labor costs are cut because of design 
simplicity; wide use of aluminum, which 
is less expensive than dope, fabric and 
tubing, and a cutback in parts, since 
the Cherokee has 1,200 parts, compared 
with 1,600 for the Tri-Pacer. 

Cherokee has a large baggage com- 
partment with a separate outside door 
for easy access. 

Production will start in January and 
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Seeking the enormous potential in a faint trace of metal... 


Inside vacuum chambers in Remington Rand Univac's 
laboratories, metal alloys melted at intense heats evaporate 
and then condense to form deposited films measuring 300 
to S00 atoms in thickness. 

Scientists at Univac searchingly study these microscopic 
traces of metal. 

In them they sec exciting possibilities for computers of 
the future. . . computers in which deposited thin film elements 
will supersede current memory cores and other logical 
elements. The potential advantages: Phenomenally faster 


switching time, more rapid access to and processing of data, 
reduced power consumption and smaller equipment. 

Conceivably, memories produced in this way will have a 
cycle time of one-twentieth of a micro-second, and a 1,000 
word memory array will occupy only a few cubic inches. 

This is one example of dynamic research programs which 
are continually adding to Remington Rand Univac’s 
capabilities in both commercial and military fields. 

Military Dept., Remington Rand Univac, Division of 
Sperry Rand Corporation, Univac Park, St. Paul 16, Minn. 


ID 


CAPABILITY-INGENUITY-RELIABILITY for Business, Industry and Defense at remington rand univac 
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phase up to the five-a-day rate using the 
160 hp. engine, although Howard Piper 
said the Cherokee will be offered later 
with a 150-hp. powerplant. Models will 
be Standard, Custom, Super Custom 
and Autoflite by late 1961. 

In the regular line, the 1961 Com- 
anche 180 and Comanche 250 will be 
improved and optional wing tanks of- 
fered outboard of the mains, according 
to Walter C. Jamouneau, Piper secre- 
tary, director and chief engineer. Tanks 
will increase Comanche 250 range to 
1,100 mi. (still air) by giving it a 90 gal. 
total, up 50 from the present. 

The tanks increase the weight 1 5 lb. 
but a new gross has been established for 


the 250, raising it from 2,800 lb. to 
2,900 lb. Another new feature is a fuel 
drain which can be operated from the 
interior floor, solving a chronic com- 
plaint from owners who arc forced to 
crawl under the low fuselage to drain 
the sump. Tanks can be drained in 
flight, if necessary. Turn radius has also 
been reduced from 25 ft. to 18 ft. Im- 
provements also have been made in 
ventilation and heating. 

Improvements to the Apache-G and 
Aztec twins are relatively minor. For 
instance, the Apache now has a new 
inside door lock plunger for safety pur- 
poses; it locks tnc inside door Handle 
but can be opened from the outside 


while in the down, or locked, position. 
On the Aztec, throttle cables have been 
replaced by Teflon cables for smoother 
action. Ribs under the fuel cells also 
have been beefed up. Planes will be 
offered in blue, tan, green, and red, with 
white as the complementary color. 

In most cases, Piper’s 1961 models 
showed increased prices over 1960 
planes, although the Apachc-G stayed 
the same at 536,990. Other prices: 
Comanche 250, 520,485, up 5685; Co- 
manche 180, 516,445, up 5645; Super 
Cub, 57,880, up 585, and Pawnee, 
59,650, up 5655. Aztec price has not 
been announced; plane cost 549,500 
in 1960. 

Production Tooling 
Started for BA-7 

Malmo Flygindustri of Malmo, Swe- 
den, has started tooling for production 
of the BA-7 light business-sport air- 
craft flown by Aviation Week last 
summer (AW June 27, p. 88). Or- 
iginal aircraft, designed and built by 
Bjorn Andreasson, formerly of Con- 
vair, San Diego, has been disassembled 
and shipped to Sweden for use as a 
prototype. 

Malmo Flygindustri now is construct- 
ing three hand-built units to be used as 
demonstrators and for static testing, 
which will be to U. S. Federal Aviation 
Agency standards. Designer-builder An- 
dreasson has accepted a position as chief 
of the aircraft division with the Swedish 
firm and will be responsible for other 
developmental work. 

First delivery of a production BA-7 
will be made to this country late next 
Summer to Pioneer Aero Service of Los 
Angeles, representatives of Malmo Fly- 
gindustri in this country. 

Projected price of the all-metal, two- 
place aircraft still is about 55,000. 

PRIVATE LINES 

Field Aviation Co., Ltd., has opened 
its new Aviation Executive Aircraft 
Center at Malton Airport, Toronto, 
Can. Field Aviation is headed by 
Douglas Kendall; Victor Koby is gen- 
eral manager. 

First Aero Commander 500A to be 
based in Hawaii was flown there by 
Thomas H. Cooke, vice president of 
Aero Sales Co., Ltd., Honolulu, Hawaii, 
pilot, and E. A. Hickman, Reseda, 
Calif., navigator. Elapsed time from 
Oakland, Calif, was 14 hr. 32 min. for 
average speed of 151 kt. over the 2,186 
naut. mi. route. Plane used 294 gal. of 
fuel. 

Tennessee Aeronautics Commission 
has published an Airport Directory of 
state facilities which includes aerial 
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Is Noted For: 

20 YEARS OF SERVICE to military and commercial aircraft/missile 
manufacturers supplying MS-NAS-AN fluid line fittings and all 
special finings including swivel, adjustable and positioning fittings. 
ENGINEERING AND TECHNICAL ABILITY that has eliminated inter 
granular corrosion and eutectic melting problems in fittings. (Data 
available upon request.) 

CUSTOM ENGINEERING and design for fittings of all materials. 
QUALITY CONTROL through complete engineering and test facilities. 
PROMPT DELIVERY from Dania, Florida or Whittier, California. 

The AIRCRAFT FITTING COMPANY • 701 N. Fed. Hwy, DANIA, FLORIDA 


DISTRIBUTORS INQUIRIES INVITED 
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photos and details of every airport. 
Directory can be obtained without 
charge from C. E. Murray, aircraft 
supervisor, Tennessee Aeronautics Com- 
mission, Berry Field, Nashville, Tenn. 

Welsch Aviation Co., executive and 
transport aircraft broker, has opened 
offices at the Marine Terminal at La 
Guardia Field, N. Y. J. C. Welsch said 
the move to center activities at La 
Guardia is part of an expansion pro- 
gram. 

Rick Helicopters, Inc., San Francisco, 
has taken delivery of its second Hiller 
12E helicopter. It will be used for 
survey and contract work in mountain 
areas, according to James S, Ricklefs, 
president. 

Lockheed JetStar has been ordered 
by T. Eaton Co, Ltd, Toronto, Can, 
department store organization. Com- 
pany now operates a Douglas DC-3 and 
a de Havilland Beaver. 

Monte-Copter amphibious four-place 
helicopter (AW May 5, 1958, p. 120) 
now utilizes magnesium castings, extru- 
sions and sheets for added strength and 
weight reduction. Company, based at 
Seattle, Wash, said use of magnesium 
eliminated about 200 parts and 4,000 
rivets. Aircraft has tip jet rotors and 
costs 525,000. 

Beechcraft Model 18 twin has been 
donated to the Smithsonian Institu- 
tion's National Air Museum by Red 
Devil Tools of Union, N. J. Plane is the 
first business aircraft to go on display 
at the museum. Plane was first built in 
1946 for Continental Can and was ob- 
tained by Red Devil in 1954. Aircraft 
was turned over to the Smithsonian 
fully equipped for all-weather flying. 
Presentation was made by George Lee, 
Sr, Red Devil board chairman. 

Bay Aviation Super-V Bonanza con- 
version (AW Aug. 22, p. 107) flew 
from Honolulu to San Francisco in 1 3 
hr. 10 min, piloted by Chuck Banfe. 

General Aeronautics, Inc, of Prior 
Lake, Minn, is using modified Repub- 
lic Sea Bees, now designated Tern II, 
for fishing and hunting charter flights 
from the Minneapolis-St. Paul area. 
Plane is modified by L. B. Smith at 
Miami, Fla.; wingtips have been ex- 
tended and new oil cooler has been 
installed. In addition, Tern II has a new 
splash rail to improve water takeoffs 
under loaded conditions. Outrigger has 
been added for trolling and Franklin 
6A8-215-B9F engine now turns an all- 
metal Hartzell constant speed propeller, 
replacing former fiber prop. General 
Aeronautics is headed by Harry J. 
Nystrom, president. 



CAE's record of solid accom- 
plishment in the design, de- 
velopment, and production of 
aircraft and space age com- 
ponents qualifies the company 
exceptionally well for com- 
mercial, as well as military, 
assignments in these fields. 
The company's R. and D. 
capabilities embrace power re- 
quirements for a broad range 
of applications. 


AERO SPACE 
CAPABILITIES 

are BROAD at CAE 
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Siegler selected 
to produce electronic 
launch control system 
for silo-launched 
ATLAS I CBM 


CAREER OPPORTUNITIES 
are available Tor 

engineers ana scientists. 


Convair- Astronautics Division of General Dynamics and the U.S. Air 
Force have selected Siegler for production of the automatic electronic 
launch control system of the mighty Atlas. Production is now in progress 
under a major multi-division contract awarded The Siegler Corporation. 
The Siegler team in this top-priority project includes Siegler's Hallamore, 
Hufford, and Magnetic Amplifiers divisions. 

Selection of Siegler for this vital defense requirement demonstrates 
recognition of Siegler’s superior performance . . -outstanding performance 
deriving from divisional coordination under the dynamic Siegler basic 
corporate concept: Progressive management of diverse activities with 
outstanding military, industrial, commercial and consumer capabilities 
- in order to bring to each of these fields the strengths of the others. 
For information concerning Siegler's capabilities in your field, address 
The Siegler Corporation, at address below. 


THE SIEGLER CORPORATION 

k 610 South Harvard Boulevard: Los Angeles 5, California 



Dornier Eyes U.S. Market for Do. 27, 28 


By Cecil Brownlow 

Munich— West Germany’s fast-reviv- 
ing aviation industry may soon launch 
a direct invasion into territory long con- 
sidered the province of U. S. lightplane 
manufacturers, making a major bid for 
sales of the STQL Do. 27 and its twin- 
engine counterpart, the Do. 28, on the 
North American continent. 

Major clearance for such a move- 
expected here within the next two to 
three months— will be final Federal Avi- 
ation Agency certification of both air- 
craft on a concurrent basis. British 
certification is expected at about the 
same time, and a campaign into these 
markets is also anticipated. 

The single-engine Do. 27 already has 
been sold in a total of 19 countries 
stretching as far from home as New 
Guinea. Within the Americas, a Do, 

27 has been sold in Brazil, and a Do. 

28 is now demonstrating its short-field 
characteristics on a tour of South 
America in hopes of broadening Dorm- 
er's sales there. FAA certification will 
open the door to the north. 

Primary sales effort within North 
America probably will be centered 
around the potential of the Do. 27 and 
28 as bush planes capable of operating 
into the unimproved fields of Mid- 
western farmer pilots or from forest- 
surrounded clearings of the northern 

Dornier officials believe the Do. 27 
has proved its rugged character, includ- 
ing a minimum of maintenance needs, 
with the West German air force and 


private operators, and is moving to con- 
firm a similar reputation for the Do. 2S. 

Aside from the South American 
tour, a Do. 28 recently completed a 
1 5,000-mi. tour through Africa, includ- 
ing 100 landings and takeoffs from 
fields ranging from paved commercial 
strips to cornfields and jungle clearings. 
The aircraft, according to Dornier, per- 
formed “above all expectations." experi- 
enced “no problems” and began and 
completed the trip "on schedule.” 

The price also should be a competi- 
tive factor. The export price quoted 


here for a standard version of the latest 
version of the Do. 27, the Q5 powered 
by a 270 lip. Lycoming GO-480-B1A6 
engine, is 1 17,000 DM. or slightly more 
than S28.000. Export price for the Do. 
2S powered by two 250 hp. Lycoming 
O-540-A1D engines is quoted at 196,- 
000 DM, approximately $47,000. 

Thus far, Dornier has rolled off a 
total of 500 Do. 27s-428 of them for 
tnc West Gennan air force as air couri- 
ers and ambulance aircraft— and 10 Do. 
28s. It is currently producing at the 
combined rate of about 18 planes per 
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Beech “ space flights ” at Boulder, Colorado . . . 

Pioneering in testing of space vehicle components 
...including liquid hydrogen fuel tankage systems 


Big things are happening at Boulder. Here, near the 
Bureau of Standards cryogenic engineering laboratory. 
Beech has assembled a highly competent team of 
scientists, engineers and technicians, chosen for a com- 
bination of skills, experience and interests. Working 
with the most modern equipment (much of it Beech- 
developed), this team is performing vital roles in per- 


fecting advanced propulsion systems and components. 
Beech qualifications for future assignments include 
more than 6 years experience in liquid hydrogen pro- 
pellants and liquid hydrogen storage; research, devel- 
opment and fabrication of titanium tankage systems; 
and environmental testing of a wide range of missile 
components and systems to qualification. 





BEECH AIRCRAFT CORPORATION • WICHITA 1, KANSAS. 


month. First delivery of the Do. 28 
was recently made to a West German 
air taxi operator. 

Production lines, however, are now 
being shifted to make way for Dornier’s 
share of Germany's licensed production 
of Italy's Fiat G.91 lightweight tactical 
fighter and, unless more-than-antici- 
pated overseas orders are received, pro- 
duction probably will flatten out at a 
combined rate of between 7 and 10 air- 
craft per month. 

Domier will produce the center sec- 
tion of the G.91 fuselage and be respon- 
sible for final assembly and flight test at 
its Oberpfaffenhofen Airport near 
Munich, where the Do. 27 and 28 have 
been put through their initial paces. 

Competitively, Domier is offering the 
Do. 27 and 28 as workhorses capable of 
effectively carrying out a wide range of 
duties-crop dusting; aerial surveys and 
photography, which the Do. 27 is now 
doing for Swissair; ambulance and res- 
cue work, which the Do. 27 is conduct- 
ing for the West German air force; 
glider tows, short-haul traffic and feeder 


Operationally Similar 

In addition, the company believes the 
short takeoff and landing and flight 
characteristics of both aircraft provide 
them with a wide sales potential and, 
operationally, the two are remarkably 
similar even for brothers, with the 
single-engine Do. 27 sometimes out- 
stripping its successor. 

The lighter-weight Do. 27, for ex- 
ample, has a useful load of 1,590 lb. as 
compared with 1,520 lb. for the Do. 28. 
It has a range of 995 stat. mi. without 
reserves at zero wind and 60% power 
at 6,000 ft. altitude as compared with 
660 stat. mi. for the Do. 28 under sim- 
ilar conditions. Its endurance at 45% 
power is 9 hr., that of the Do. 28, 5:45 
hr. The Do. 28, for its part, has a higher 
ceiling, cruising speed and rate of climb, 
and at the higher gross weights of each 

the attractiveness of the added margin 
of safety a second engine can provide. 


e figures 


Performance Data 

Comparative performanc 
the two aircraft include: 

• Fuel capacity-Do. 27, 48 U. S. gal.; 
Do. 28, 121 U. S. gal. 

• Wing span-Do, 27, 39.4 ft.; Do. 28, 
. 46.4 ft. Additional Do. 28 span is due 

primarily to the inclusion of an addi- 
tional fuel tank at the junction of the 
wing sections above the fuselage. 

• Length-Do. 27, 31.5 ft.; Do. 28, 
29.6 ft. 

• Empty weight-Do. 27, 2,490 lb.; 
Do. 28, 3,610 lb. 

• Cruising speed at 75% power at 6,000 
ft.— Do. 27, 140 mph.; Do. 28, 162 

n speed at sea level— Do. 27, 


Xd. 
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^ELECTRONICS COMPARTMENT 
ANT-IG WEATHER 
RADAR ANTENNA 


DOOR OPEN 


CARGO AND ENTRANCE DOOR 
52" WIDE X 58" HIGH 


MODERNIZE 


The Lockheed C-140 JetStarcan 


bring mission support operations up to date— and save millions too. The JetStar’s 


high cruise speed and long range (Mach 0.814, 2,000 nautical miles) give it a much higher rate of 
utilization than the average support aircraft now in service. The JetStar’s pressurized cargo com- 
partment provides flexible arrangements to transport 14 people, priority cargo, or specialized equip- 
ment. It has been mathematically demonstrated that the modernization of mission support fleets 
—phasing in JetStars to replace obsolete airplanes— can save the government millions of dollars. 


GEORGIA DIVISION • MARIETTA, GEORGIA 



152 mph.; Do. 28, rated at 171 mph. 

• Stall speed at rated power and 45 
% fla^ts— Do. 27, 31 mph.; Do. 28, 

• Approximate service ceiling— Do. 27, 
13,000 ft.; Do. 28, 20,500 ft. 

• Rate of climb-Do. 27 at 3,970 lb. 
gross weight, 3,000 ft. in 6 min; Do. 
28 at 5, 130 lb. gross weight. 3,000 ft. 
in 2.4 min. 

For a talceoif run, the Do. 27 requires 
610 ft. of roll and 935 ft. to clear a 
50-ft. obstacle at zero wind at 4,080 
lb. gross weight, while the Do. 28, 
at 5,130 lb. gross weight, needs only 
560 ft. and 900 ft. respectively. 

At lower gross weights, however, the 
Do. 27 moves into the lead. 

With an 8 kt. wind and a lower gross 
weight— 3,310 lb.— the Do. 27 can be- 
come airborne after a 210-ft. roll, clear 
a 50-ft obstacle within 410 ft. The Do. 
28 with an 8 kt. wind but retaining its 
5,130 lb. gross weight needs a roll of 
440 ft., a total of 790 ft. to clear a 50-ft. 

Landing at a gross weight of 3,750 
lb. and zero wind, the Do. 27 can come 
to a stop within 261 ft. The Do. 28, 
at 4,700 lb. gross weight, requires 355 
ft. of runway under the same condi- 

The p 


working from one gear box ensures 
against the possibility that a malfunc- 
tion could throw the aircraft off course 
by swiveling one propeller downward 


ic of a potential succes- 
)— has taken off in zero 
s after a 115-ft. takeoff 
to a halt after landing 
conditions between 80 
and 85 ft. from the end of the runway. 

The Do. 29 prototype is a twin- 
engine pusher design in which the pro- 
pellers arc swiveled downward to pro- 
vide lift during takeoff. A single shaft 


;or— the Do. 
wind condit 
roll and cor 
under the 




QUALITY 


The pattern of pioneering in metalwork- 
ing is universal : it thinks ahead, it plans 
ahead . . . and it expects its pioneering 
resources to extend their own abilities to 
produce components of increased quality 
successfully and immediately. 


TMI small diameter tubing is proof- 
positive of this ability to slay ahead in 
quality and to match the pioneering goals 
of its customers. By keeping its quality 
and delivery promises, it has been the 
busy servant of nucleonics, astronautics, 
aviation, instrumentation! From every 
part of the United States and Canada, 
the “quality call” for small diameter stain- 
less steel, exotic and alloy tubing con- 
centrates on the TMI mark of quality and 
its ability to cold draw to 



TUBE METHODS INC. 

Bridgeport (Montgomery County), Pennsylvania 
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modification of a Beech 18 (reworked C-45G) is confined to addition of tricycle landing gear which will be available in kit form, 
will increase gross weight less than 130 lb. Gear is electrically actuated and all wheels are covered by doors. 



O-360-AlAs turning Hartwell propellers. Gross weight is 3,800 lb. and plane cruises at 199 mph. at 75% power; range is 1,100 mi. on 
120 gal. of fuel. Isothalic Fibcrglas is used extensively on nose section and vertical fin. 
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18 modification (left) is tied to two shear beams to transmit loads to the monocoque structure. Standard nose 
is not steerable, although this feature can be provided as optional equipment. New gear is counterbalanced and 
amperage than standard landing gear. At center is nose gear on the Rausch Star, which is tied to four main fuselage 
beams. Note X-links for closing doors; gear retracts rearward and is controllable 35 deg. on either side. Main gear on the Volpar twin 
(right) is tied to a truss bolted to the normal main spar, plus additional members fitted in the center wing to take care of added torsional 
loads. All three wheels retract in 8 sec. Note how the gear door is cupped to provide a cover for the wheel. 


Instrument panel mounted in the Saturn Meteor II has dual controls, ccn 
tered. Engine gages are placed on a sloping panel below' the main panel. 
Calif.; Volpar, Inc,, Pacoima, Calif., and Rausch Engineering, Ltd., San 
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WHAT’S NEW 



• Advanced hydrogen systems being developed by The Garrett Corporation 
solve the problem of keeping men alive and equipment operating for long 
periods of time in future satellites and space capsules. 


Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions 
arc dealing with challenging problems in fast-moving fields. 

Diversification of effort and vigorous leadership have made Garrett the 
leader in specialized missile and spacecraft systems. 

Major fields of interest are: 

• Environmental Control Systems-Pioneer, leading devel- 
oper and supplier of air conditioning and pressurization 

support systems for satellites and space vehicles. 

• Aircraft Flight and Electronic Systems— Largest supplier 
of airborne centralized flight data systems; also working 

missile and submarine applications. 

• Missile Systems— Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo- 
genic valves and controls for ground support. 

• Gas Turbine Engines— World’s largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30-850 hp class. Studies include industrial and nuclear 
applications. 

Excellent positions are available for qualified men with M.S., Ph. D. and 
Sc. D. degrees for work in these areas. 


AiResearch Manufacturing Divisions 

Los Angeles 45, California • Phoenix, Arizona 


Publications Received: 

Design of Concrete Pavements for Air- 
ports— Wire Reinforcement Institute, 
Inc., Dept. AP-11, 1049 National Press 
Bldg., Wash. 4. D. C. No charge if 
requested on company letterhead. This 
illustrated book contains 96 pages of 
descriptive information, data, tables of 
aircraft loading and landing gear details. 

Basic Human Factors for Engineers— 
Paul A. Verdier— Exposition Press, Inc., 
386 Fourth Avenue, N. Y. 16, N. Y. 
S4.00; 112 pp. Topic is designing of 
equipment and systems for human us- 
age. Illustrations of task analysis, hu- 
man-factors working forms and person- 
nel evaluation arc some items covered. 

Motorola Power Transistor Handbook- 
Motorola. 5005 E. McDowell, Phoenix, 
Ariz., S2.00-. 200 pp. Intended to serve 
as a guide and reference to versatile 
power transistor applications. A list of 
symbols and abbreviations in general is 
included. 

International Political Implications of 
Activities in Outer Space— The Rand 
Corp., 1700 Main Street, Santa Monica, 
Calif. A report on the conference held 
in October, 1959, which was sponsored 
by Rand and the Rockefeller founda- 


Aviation Training Films-International 
Civil Aviation Organization, Montreal, 
Can. Reprint of Part 12 of the ICAO 
Training Manual. 

Aviation Mechanics-Board of Educa- 
tion, City of New York— For use in 
vocational high schools to prepare stu- 
dents to take examination in either air- 
frame or powerplant mechanics in order 
to be certificated for the FAA license of 
competency. 

Aviation Cartography— Card Division, 
Library of Congress, Wash. 25, D. C. 
$1.75. A historic-bibliographic study of 
aeronautical charts. 

The Manned Missile-Ed Rees-Duell, 
Sloan & Pearce, Inc., 124 E. 30th St., 
N. Y. 16, N. Y„ $3.50; 182 pp. The 
storv of the North American B-70. 

American Strategy for the Nuclear Age- 
Waiter F. Hahn and John C. Neff— 
Doubledav & Co., Inc., 575 Madison 
Ave., N. V., N. Y. $1.45 pocketbook; 
455 pp. A collection of 33 essays by 
American statesmen, scholars, military 
experts and international businessmen 
presenting an analysis of Communist vs. 
Free World strategy. 


AVIATION 


SAFETY 


CAB Accident Investigation Report: 


Engine Cylinder 
Crash; CAB Cites 

A Pacific Ait Lines DC-3, N 67589, 
crashed near the Santa Maria Airport. Santa 
Maria, Calif., while making an emergency 
landing following takeoff at approximately 

2018 PST. Oct. 26, 1959. The copilot 

and the purser and 1 7 passengers received 

substantially damaged. 

Flight 308 was scheduled between Los 
Angeles, and San Francisco, with intermedi- 
ate stops at Oxnard. Santa Maria, and Paso 
Robles, Calif. The trip to Oxnard and Santa 
Maria was routine. Takeoff from Santa 
Maria was made from Runway 30 with 17 
passengers on board and a crew of throe. 
A few seconds after the first power reduction 
following takeoff, a loud explosion was heard 
and fire was seen in the left engine. The 
left propeller was immediately feathered, the 

was applied to the right engine. At the 
time this happened the aircraft was at an 
approximate altitude of 550 feet msl„ or 
300 ft. above the ground. Shortly after 
this the fire was observed to be out; how- 
ever, the airplane began to buffet. This 
buffeting became so severe that the aircraft 
lost altitude and the captain was forced to 
make an emergency landing about 11 mi. 
north of the airport. 

Tile Board concludes that this accident 
was caused by the failure of the No. 5 
cylinder of the left engine in flight, resulting 
in the distortion of the ring cowling to an 
extent that made flight impossible. 
Investigation 

On Oct. 26, 1959, N 67589. a Douglas 
DC-3, owned and operated by Pacific Air 
Lines, was dispatched by the company as 
Flight 308, a scheduled flight between Los 
Angeles and San Francisco. Intermediate 
scheduled stops were to be made at Oxnard, 
Santa Maria, and Paso Robles, Calif. The 
crew consisted of Capt. Charles W. Craig, 
First Officer Joseph J. Flanigan, and Purser 
Donald F. Robesky. First Officer Flanigan 
was acting as captain and riding in the left 
seat throughout the flight. 

The flight from Los Angeles to Oxnard 
and Santa Maria was made without incident. 
Flight 308 landed at Santa Maria at 1945' 
and passengers and cargo were unloaded. 
While these operations were being per- 
formed, a station agent called First Officer 
Flanigan’s attention to the 


Failure Caused 
Plane Scheduling 

normally find on an engine. Further, not 
enough oil had leaked to cause any to be 
added. The captain, who had looked at 
the left engine from the cockpit window, 
agreed that the leak was not sufficient a 
to interrupt the flight. 

When the refueling was completed 
the flight was ready to go. a normal engine 
start was made and the airplane was taxied 
to the takeoff point. Cockpit and magneto 
checks were normal and the takeoff was 
made at 2016 from Runway 30. The gross 
weight of the aircraft at the time of takeoff 
was 24,071 lb., W’hich was below the maxi- 
mum allowable gross takeoff weight of 
25,346 lb. Tire aircraft was loaded within 
prescribed limits with respect to the center 
of gravitv. There were 17 passengers, includ- 
ing one' infant, on board. 

A few seconds after the aircraft 


Blight. 1 


elevation of 230 feet msl. With the air- 
craft in a left-wing-low attitude, first 
ground contact was made by the left wing 
tip. The aircraft cartwheeled to the left 
on its nose and in doing so the left elevator 
struck a 12,000-v. powerline causing power 
to be disrupted over a wide area; there 
was no lire. The aircraft came to rest on 
the bottom of its fuselage after sliding 

rd approximately 65 ft. on a 

th’ trcr.ft net , t P rser 
Robesky was able to free himself from his 
scat, which had become detached from 
the floor and had inverted. He immediately 
opened the main cabin door, through which 
the passengers w-ere deplaned. First Officer 
Flanigan was thrown clear of the w: 
and was found strapped in his seat. 

Craig, after freeing his foot whic 


™ thro^ h 'a "'lafge 


made, a loud explosion was heard and fire 
was observed in the left engine. The land- 
ing gear and flaps were in the up position at 
the time. Capt. Craig immediately pushed around and 
the feathering button ‘ 


opening which had been made in the lc 
front of the nose. 

After the accident, it was learned that 
2017 the Los Angeles Air Traffic Control 
heard the following transmission 


from Flight 308 o'n'T’TO 'megs 
“Santa Maria. Pacific 308, v 


propeller, determined that the right engine 
was operating on METO power (maximum 
except takeoff), and dosed the left throttle. 




’ This w 


King 
the last mes- 


He then took control of the aircraft. The 
altitude at that time was 550 ft. msl. 
(approximately 300 ft. above the ground), 
the airspeed was 91 kt., and the aircraft 
was in a right turn. The captain stopped 
the turn and attempted to climb or at 
least hold what altitude he had. He then 
asked Mr, Flanigan to check and sec if the 
gear and flaps were up and if the carburetor 
heat control was in the cold position. This 
was done and the first officer said, “I will 
take care of the fire in the left engine." 
and reached for the fire control box. 

Plane Buffeting 

By then the aircraft was buffeting badly 
and the captain asked the first officer to sec 
if the left propeller had feathered properly 
because he thought the buffeting might 
be caused bv a slowly windmflling propeller. 

Flanigan ‘looked out of the left window 
and placed his hand on the feathering 
button. He then reported that the propeller 
was feathered. The cowl flaps were checked 
and found to be in the trail position. 


the buffeting b. 


li right and that no 


g becoming worse and the air- 
_ altitude, the right throttle was 
moved forward for full power. In a short 
time Capt. Craig said that lie knew that 

the silhouettes^ of oil derricks ahead anf 
above him, he turned the airplane to the 
in an effort to avoid them, 
he airplane struck the ground almost 


Wreckage Examination 

All of the aircraft structure, powerplants, 
and propellers were found cither near the 

Runwav 30. Parts found on the runway 
were from the left engine, its cowling, ana 
from the No. 5 cylinder and associated 
structure. 

The left engine was torn free of the air- 
craft by impact forces. It was found minus 
its cowling in the vicinity of the main 
wreckage. Examination disclosed that the 
No. 5 cylinder had separated from its base 
at a point about 14 in. above the base 
flange or near the fourth or fifth fin from 
the bottom of the cylinder. This area is 
covered by cylinder baffles and is in the 
rear row of twin rows of cylinders. The 
No. 5 cylinder was found hear the main 
wreckage and it is believed that it remained 
in the cowling until the left wing contacted 
the ground and the aircraft started to cart- 
wheel to the left; both valves and sp3rk 
plugs were in position. The piston parts 
and piston pin with a portion of " 
necting rod attached were found 
runway. The piston head had a deep cir 
cular gash in it which fitted the broker 
edge of the cylinder wall of that portior 
The pistor 


the 


impact w 
f the Santa Mari 


; about 14 n 


of having been subjected 
ich had broken and cut 

"'"TSEtE 



Electronic Systems 
Engineers 


here is your opportunity to join an expanding 
center of advanced electronic systems capability— 


T he Columbus Division of North American Aviation, Inc., 
is a center of electronic systems capability. It is the 
designer and builder not only of aircraft— such as the A3J 
Vigilante and the T2J Buckeye— but also of missiles, radar 
antennas, radio telescope systems, seat ejection systems, 
special support equipment for future systems— such as the 
Minuteman, and other diverse products. The Columbus Divi- 
sion is also the center of extensive advanced R & D projects. 
Here, there are unlimited opportunities to contribute to 
advanced technology— and to forward your own career. 


Currently, the Columbus Division has openings for Elec- 
tronic Systems Engineers. These engineers will assume 
responsibility for the development of electronic equipment 
for advanced weapon systems, lb qualify for these posi- 
tions, a background in one or more of the following fields 



THE COLUMBUS DIVISION OF A 
NORTH AMERICAN AVIATION, INC. 




BENDIX-PACIFIC 

in Southern California 

needs ENGINEERS with 
DOCTORS’- MASTERS- BACHELORS' 

DECREES 

for electrical and systems work in fields of 
Missile Guidance — Instrumentation — Telemetry 
Anti-Submarine Detection Systems/Operations Research 
Advanced positions are open in our “Eagle” Missile Program in 
Electrical Engineering for the design of transistor circuits, servo- 
mechanisms, microwave electronics and data links. 


Other High-Level Electronic 

Engineering Positions Available 
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The Martin Company, 
Orlando — 8,229 people 
working in 21 new (1958) 
buildings on a 6,777- acre 
site. Here over 2,400 of 
the nation's best engi- 
neers pursue vital and 
stimulating projects like 
Lacrosse, Bullpup, GAM- 
83 and Pershing missiles. 
Missile Master and other 
electronic systems. 



Career Opportunities 
in Florida for engineers 
in these areas: design, 
development, fundamen- 
tal and applied research, 
reliability, quality, sys- 
tems test, manufacturing 
and associated engineer- 
ing areas. . . .Write C. H. 
Lang, Director of Employ- 
ment, The Martin Com- 
pany, Orlando 1, Florida. 
See facing page. 
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W GRAVITATION 
ELECTROMAGNETIC? 


A CHALLENGE TO EXCITE ANY ELECTRONICS ENGINEER 
WORTH HIS SALT... THE KIND RYAN NEEDS RIGHT NOW 


There is evidence that gravitation is electromag- 
netic. Yet many considerations concerning the ef- 
fects of gravitation remain to be determined if errors 
are to be avoided in the precalculated trajectories of 
space problems. 

As the world leader in C-W doppler systems, Ryan is 
constantly seeking answers to such unsolved prob- 
lems of navigation in space. This is one reason Ryan 
is the largest electronics firm in San Diego — and the 
fastest growing! If you are an electronics engineer 
ambitious to help advance the art, as well as your 
own career, we want you right now at Ryan Elec- 
tronics for important “frontier” work. 


Ryan Electronics employs over 2000 people and has 
over one-third of the company’s $149-million back- 
log of business. Under the leadership of some of 
America’s most prominent scientists and engineers, 
Ryan is probing beyond the known . . . seeking solu- 
tions to vital problems of space navigation. 
Expanding facilities of Ryan Electronics at San 
Diego and Torrance in Southern California are 
among the most modem in the West. You enjoy 
living that’s envied everywhere, plus facilities for 
advanced study. Send your resume or write for 
brochure today: Ryan Electronics, Dept. 5, 5650 
Kearny Mesa Road, San Diego 11, Calif. 


/Sbk DIVISION OF RYAN AERONAUTICAL COMPANY QVA IVI C I r^TDAMIPC 

VMT SAN DIEGO & TORRANCE • CALIFORNIA 11 I Mil LLL.V/ I RV/lllV/O 


i, Calif., 


3, 1959. 


persons, cargo, a 


with its principal office in San 
Talif. The corporation operates 
rier under a certificate of public 
and necessity issued by the 

isued by the Federal Aviation 
hese certificates authorize the 
neaec in air transportation of 
within the United 


employed b 


with 

DC-3, Martin 2b2 and 404, and Fairchild 
F-27 type ratings. His last proficiency check 
was taken Mar. 23, 1959. His last FAA 
first-class medical examination was taken 
Oct. 20, 1959; there were no limitations. 
He had a total of 17,467 flving hours, of 
which 14,467 were in the Dfc-3 aircraft. 

First Officer Joseph J. Flanigan, age 31, 
was employed by the company Jan. 10, 
1956. He was in the process of being 
upgraded to captain at the time of the 
accident. He held a valid commercial pilot 
certificate with airplane single-engine land, 
multi-engine land, and instrument ratings. 
His last FAA medical examination, first-class, 
was taken Jan. 15, 1959. He had a total of 
3,951 flying hours, of which 3,032 were 

Purser Donald F. Robesky, age 31. was 
employed by the company Sept. 25, 1951. 

The Aircraft 


. The i 


d operat 


by Pacific 


iverhaul. It had 
lintcnancc. The 
i two Pratt & 


lated a total of 24,805; 

12,908:54 hr. since ma 
31:45 hr, since last lin 
aircraft was equipped 
Whitncv R-1830-92 engines, me icr 
engine had 990:18 hr. and the right engine 
595:05 hr. since overhaul. The propeller: 
were Hamilton Standard, Model 23E50. 

WHO’S WHERE 


(Continued from page 23) 

Changes 

General Electric Co.'s Missile and Space 
Vehicle Department, Philadelphia, Pa., has 
announced the following appointments: J. 
Pieter deVries, manager of astrodynamics, 
Space Sciences Laboratory; L. W. War- 
zeeha, project manager, feasibility study 
group for Project Apollo; E. J. Merrick, 
project engineer, Project Apollo studies; 
William L. Davis, manager of MSVD's 
Army and Navy sales. 

Harold E. Kren, manager of the recently 
formed Monterey (Calif.) Laboratory of 
Laboratory for Electronics, Inc., Boston, 
Mass. Other Monterey Laboratory appoint- 
ments: Donald F. Criley, manager-computer 
systems group; Benjamin L. Schwartz, man- 
ager-systems analysis group. 

Carl F. Schunemann, head of a newly 


The Martin Co.'s Electronics Division, Bal- 
timore, Md. Also: Donald W. Kalkman, 
director of quality control, Electronics Di- 


Ford V 


ic Divisic 


following appointi 
terns Operations: 
Charles G. Gant, 


Newport Beach, Calif., has announced the 

-'-‘-nents within Space Sys- 

Penetration Systems— 
;. Gant, manager, and Dr. Harold 
I. Hall, assistant manager; Projects-John 
S. Mills, manager; Design, Fabrication and 
Field Servicc-Arthur C. Haines, manager. 
Also: James A. Ambrose, technical adviser 
to the general operations manager; ' 
Heywood, manager of programing 

George D. Howland, contract manager 
aerospace group, Hughes Aircraft Co., Cul 
ver City, Calif., succeeding William Van 
Allen, now materiel manager for Hughes 
manufacturing division, El Scgundo^ r*-'“ 


Siegler 


;ler Corp.'s Magnetic A 
i. New York, N. Y. 


Dr. William N. Breswick, n 


ol products. 


Space” Division, Sunnyvale, Calif. 

Arthur E. Rowland, chief-sales c: 
for armament and flight i 
Autonctics, a division of 
Aviation, Inc., Downey, Calif. 

H. H. Sommer, chief design engineer, and 

C. L. McCabe, chief project engineer, 
Convair-Pomona (Calif.), Convair Division 
of General Dynamics Corp. 

Frederick E. Rushlow, director of mar- 
keting, Giannini Controls Corp., Duarte, 
Calif., and Lawrence M. Ryan, general sales 
manager. R. Joseph Thompson succeeds 
Mr. Ryan as Western regional sales manager. 
Also: Walter B. Helms, manager of Cian- 
nini's Pasadena (Calif.) Transducer Division, 
succeeding C. A. Mountcer, who was ap- 
pointed to corporate staff of Ciannini's vice 
president and director of engineering. 

W. L. Whittier, works manager. Douglas 
Aircraft Co.'s Long Beach (Calif.) Division, 
and Howard W, Cleveland, manufacturing 

James M. Crycr, Jr., manager. Applied 
Science Division of Melpar, Inc., Water- 
town, Mass., and Dr. Arthur Kohlenberg, 
technical director. 

Milton Kuska, managcr-Laminar Flow 
Control airplane pro]cet. Norair Division, 
Northrop Corp., Hawthorne, Calif. Also 
appointed to the LFC project: N. A. Krause, 

D. D. Warner, R. E. Kosin, O. P. Omley 
and J. D. Young. 

L. H. Orpin, general manager, Stromberg- 
Carlson. San Diego, Calif., a division of 
General Dynamics Corp. 

Space Technology Laboratories, Inc., Los 
Angeles, Calif., has announced the following 
appointments: Dr. J. M. Andres, head. 
Physics Section, Techniques and Compo- 


Propuls 

KE 


l Systems and Development 
Propulsion Laboratory; Gcorgt 
manager of technical services; 


inager, 


Systems Section, Guidance and Nav 
Department, Guidance Research 1 
tory; Dr. Peter St 
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SEARCHLIGHT SECTION 


FOR SALE 

PAYMENT PLAN 
OR 

WILL L EASE WITH OPTION TO BUY 

DC-6B-L0NG RANGE OVERSEAS 

107,000# GROSS T.O. 

COACH INTERIOR - DOUGLAS TRACK 
RADAR EQUIPPED 

LOW TIME 

IMMEDIATE DELIVERY 

TRANS INTERNATIONAL AIRLINES, INC. 


TELEPHONE TRIANGLE 7-1575 


FOR SALE 

SPARE PARTS INVENTORY 

C-46, DC-4, DC-6, 1049H 
Constellation Aircraft 

WRIGHT COMPOUND 
3350-EA-3 Engines 
PRATT & WHITNEY 
R2800 CB16/17 Engines 


STRATO < 




SALE OB LEASE— Will Ir. 
H AVENUE, NEW YORK 1! 


| MARTIN 202 


FOR SALE 

C-46F AIRCRAFT 


AIR CARRIER SERVICE CDRP. 

CONVAIR 340 AIRLINERS 
LOCKHEED 1049H 
DOUGLAS C-47/DC-3 


SUPERIOR SATELLITE — 88 HRS SINCE 
TORY NEW. AMERICA'S MOST ST. 
FASTEST MODERN 2-PLACE. LOADED. 


WHERE 
TO BUY 

Featuring additional 
products, specialties 
& services for 
the aviation field 

HIGH TEMPERATURE FASTENERS 

mercury air parts co., Inc. 

AVIATION WEEK, November 14, 


EMPLOYMENT OPPORTUNITIES 




EMPLOYMENT OPPORTUNITIES 


LIVE in Southern California! 

GAS TURBINE 
ENGINEERS 

Outstanding openings now 
Jor qualified 

DESIGN ENGINEERS 
CONTROLS ENGINEERS 
COMBUSTION ENGINEERS 
AEROTHERMO ENGINEERS 

for development projects 

md 

for production projects 
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Interested in 


EMPLOYMENT OPPORTUNITIES 


helitronics 


a challenging new field of opportunity 
for electronic engineers at 


SIKORSKY AIRCRAFT 


* 


To describe this unique field, only a brand 
new word would do, a word with two live roots: 
helicopters and electronics. These roots penetrate 
deeply into some of the most stimulating soil in 
modern technology. 

In broad terms, helitronics embraces practically 
every phase of avionics, electronics, computer, 
feedback and systems analysis work. Specifically, 
helitronics means the integration of communi- 
cation systems, specialized electronic search and 
detection equipment to enhance the mission ca- 
pability of the helicopter, specialized sensors and 
automatic controls to increase its versatility, and 
automatic navigation, into an optimum military 
weapon system or commercial carrier with VTOL 
capability. Many a 
to advance the sta 
instrumentation. 


If you would like to enter this challenging new 
field, the time is now. The place? Sikorsky Air- 
craft-pioneer and leading manufacturer of 
rotary-wing aircraft, the company that leads 
again with many opportunities for you in 
HELITRONICS. 



SIKORSKY AIRCRAFT 

DIVISION OF UNITED AIRCRAFT CORPORATION 


ion, submit 
: inquiry to 
Department. 
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EMPLOYMENT OPPORTUNITIES 



NUCLEAR ENGINEERS AND 


incited 


Schenectady, New York 


Following pioneer achievements in reactor power * 

Laboratory is now studying major problems in 
reactor end power plant simplification. Solutions 
to be achieved may considerably advance nuclear 

Working on unique developmental problems at 
KAPL. engineers and scientists have access to an 
unusually broad range of specially-designed ex- 
perimental and test equipment ... as wo!) as the 
advantages of inter-professional consultation 
with experts in a number of related fields. Ad- 
vanced nuclear studies are available at both Ihe 

NEW OPENINGS ANNOUNCED 

about openings in: 
Mechanicai Equipment Design ' Control & Instru- 
mentation Design ' Reactor Design Analysis / 
Power Plant Test & Analysis £ Reactor Physics / 
Nuclear Analysis / Coolant Technology / Corn- 
Programming / Radiological Physics. 

Please write fully in strict confidence to Mr. A. ). 
Scipionc. Dept. 64. wt. U.S. Citizenship and appro- 


GENERAL® ELECTRIC 


SENIOR ROTARY WING 
AERODYNAMICIST 



FOR INFORMATION 

About Classified Advertising, 

Contact Ole 


Office Vearest IJou. 


Bell Helicopter Company 


PROJECT ENGINEER 
PRELIMINARY DESIGNER 
AIRFRAME GROUP ENGINEER 
AIRFRAME DESIGNERS 
ROTOR/PROPELLER DESIGNER 


W. 8. SULLIVAN 
Vaughn Bldg. 


VANGUARD 

AIR AND MARINE CORP. 


i6 Penobreot Bldg. 



154 


AVIATION WEEK, November 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS . . . 


AT VERTOL 

CREATIVITY 

FLOURISHES 


The advantages of working at Vertol ore 
being discovered by increasing numbers of 
engineers. The reasons are apparent. The 
Vertol Division of Boeing is small enough 

dition, the Vertol engineer has all the re- 
sources of one of the nation's leading corn- 

long o leader in the design ond production 
of advanced commercial and military ver- 
tical lift aircroft, Vertol is now expanding 

As a result, new ond challenging career op- 
tive engineers. Located in attractive sub- 

Investigote these opportunities 


INSTRUMENTATION 

FLIGHT TEST ... The man who Sill this reiponilble 



n helicopter and VTOL 


Each of these positions requires on appro- 
priate academic degree plus directly reloted 
experience, and offers an attractive salary. 
Forword your resume in complete confid- 


ERJO 


; FOR THE 
DECISION-MAKER 

...optimum ■ 
intelligence 
coupled with 
■ optimum control : 
.of effective • 
action 


To provide decision-makers 
with large-scale computer- 
based systems which approach 
omniscience is the task of 
The MITRE Corporation. 


mm 





ible for the design, 
development and evaluation of 
the integrated command and 
control systems required for 

HK aerospace operations 

1 The complexities of engineering 

■ problems inherent in such 
S systems require enetnetrs and 

■ scientists with advanced 
training and experience 


Appointments to the Technical 
Staff are currently being made 
for assignments in: 


Prototype System Developme: 
Advanced System Concepts 

Communications System 
Development 


MITRE 


POST OFFICE BOX 208, 10‘WG, BEDFORD, MASSACHUSETTS 
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Now. ..the reliability and economy of swaged-fitting 
hose assemblies can be assured in any hose shop with 
the RESISTOFLEX Portable Swaging Tool I 



ECTION CHART 

ui new uoumeruured, low height, standard and miniature 
ESNA/NAS self-locking nuts 


Standard— 550° F. 

Standard— 900* F. 

Miniatures— 550° F. 

Miniatures— 900° F. 

(Carbon Steels) 

(A286 Stainless) 

(Carbon Steels) 

(A286 Stainless) 

€p 

10J. 

& 

© 

LHTE (NAS 679) 

LHTE2860 

LH1660 

79LH1660 
(303 Stainless) 




rxfur? 

LHTA51 (NAS 680) 

LHTA51-2860 

LHTA51M (NAS 697) 

LHTA51M2860 



m 

Jfr- 

LHTA58 (NAS 681) 
100° Ctsk 

LHTA58-2860 
100° Ctsk 

LHTA575M (NAS 1067) 

LHTA575M2860 

$0^ 


Jfc^ 5 

f0 SJ 

LHTA57 (NAS 682) 

LHTA57-2860 

LHTA57M (NAS 696) 

LHTA57M2860 

A 


s% 

A 

LHTA55 (NAS 684) 

LHTA55-2860 

LHTA55M (NAS 698) 

LHTA55M2860 




■m- 

LHTA521 (NAS 686) 

LHTA521-2860 

LHTA521M (NAS 1068) 

LHTA3300 









LHTA517 (NAS 687) 

LHTA51 7-2860 

LHA3575 


■ 

LHTG51 (NAS 688-92) 

LHTG51-2860 

self-locking Elastic Stop® nuts which only 
ESNA offers as standard parts, including 
AN 362, 363, 364, 365 and 366 types; also 
special designs such as high tensile, bar- 
rel and self-aligning fasteners, all types of 
of the aircraft, straight and radius gang channels and very 
ies for lighter- high temperature all-metal slotted beam de- 
asteners for ele- signs for use on jet engine applications at 
ESNA has de- temperatures in a range of 1200° F. 
roducing all of _ . , ... . . . , , - 

Everv nart con- For free copy of ESNA/NAS conversion 

ind the entire tab,e containin 8 both NAS drawings and 
i ESNA equivalents with full details, write 

Dept. S12-1125 Elastic Stop Nut Corporation 
'oniplete line of of America, 2330 Vauxhall Road, Union N. J. 

esgS 

LHTA54 (NAS 683) 
100* Ctsk 

LHTA35 (NAS 685) 
100° Ctsk 

To meet the requirements 
missile and avionic indust 
weight, reduced-dimension 
vated temperature service, 
signed and is currently p 
these new self-locking nuts, 
forms to NAS specifications 
line has full Military Service 

This is just a part of the 


JrtoA ELASTIC STOP NUT CORPORATION 

LHTG55 (NAS 693-5) 
100° Ctsk 


OF AMERICA 



